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THE BRITISH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE' 
ADDRESS OF THE PRESIDENT TO THE 
GEOLOGICAL SECTION 

THE circumstances of the present meet- 
ing very clearly determine the subject of a 
general address to be expected from a stu- 
dent of extinct animals. The remarkable 
discoveries of fossil backboned animals 
made on the North American continent 
during the last fifty years suggest an esti- 
mate of the results achieved by the mod- 
ern systematic methods of research; while 
the centenary celebration of the birth of 
Darwin makes it appropriate to consider 
the extent to which we may begin deducing 
the laws of organic evolution from the life 
of past ages as we now know it. Such an 
address must, of course, be primarily bio- 
logical in character, and treat of some 
matters which are not ordinarily discussed 
by Section C. The subject, however, can 
only be appreciated fully by those who 
have some practical acquaintance with the 
limitations under which geologists pursue 
their researches, and especially by those 
who are accustomed to geological modes of 
thought. 

There has been an unfortunate tendency 
during recent years for the majority of 
geologists to relinquish the study of fossils 
in absolute despair. More ample material 
for examination and more exact methods 
of research have altered many erroneous 
names which were originally used; while 
the admission to scientific publications of 
too many mere literary exercises on the so- 
ealled ‘‘law of priority’’ has now made it 
necessary to learn not one, but several 
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names for some of the genera and species 
which are commonly met with. Even 
worse, the tentative arrangement of fossils 
in ‘‘genetie series’’ has led to the inven- 
tion of a multitude of terms which often 
serve to give a semblance of scientific ex- 
actitude to the purest guess-work, and 
sometimes degenerate into a jargon which 
is naturally repellent to an educated mind. 
Nevertheless, I still hope to show that, with 
all these difficulties, there is so much of 
fundamental interest in the new work that 
it is worth while to make an effort to ap- 
preciate it. Geology and paleontology in 
the past have furnished some of the grand- 
est possible contributions to our knowledge 
of the world of life; they have revealed 
hidden meanings which no study of the 
existing world could even suggest; and 
they have started lines of inquiry which 
the student of living animals and plants 
alone would seareely have suspected to be 
profitable. The latest researches are the 
logical continuation of this pioneer work 
on a more extensive scale, and with greater 
precision; and I am convinced that they 
will continue to be as important a factor 
in the progress of post-Darwinian biology 
as were the older studies of fossils in the 
philosophy of Cuvier, Brongniart and 
Owen. 

In this connection it is necessary to com- 
bat the mistaken popular belief that the 
main object of studying fossils is to dis- 
cover the ‘‘missing links’’ in the chain of 
life. We are told that the idea of organic 
evolution is not worthy of serious consider- 
ation until these links, precise in character, 
are forthcoming in all directions. More- 
over the critics who express this opinion 
are not satisfied to consider the simplest 
cases, such as are afforded by some of the 
lower grades of ‘‘shell-fish’’ which live to- 
gether in immense numbers and have 
limited power of locomotion. They de- 
mand long series of exact links between the 
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most complex skeletal frames of the back- 
boned animals, which have extreme powers 
of locomotion, are continually wandering, 
and are rarely preserved as complete indi 
viduals when they are buried in rock. 
They even expect continual discoveries of 
links among the rarest of all fossils, those 
of the higher apes and man. The geologist, 
on the other hand, knowing well that he 
must remain satisfied with a knowledge of 
a few scattered episodes in the history of 
life which are always revealed by the mer- 
est accident, marvels that the discovery of 
**missing links’’ is so constant a feature of 
his work. He is convinced that, if cireum- 
stances were more favorable, he would be 
able to satisfy the demand of the most ex- 
acting critic. He has found enough con- 
tinuous series among the mollusea, for 
example, and so many suggestions of 
equally gradual series among the higher 
animals, that he does not hesitate to be- 
lieve without further evidence in a process 
of descent with modification. The mere 
reader of books is often misled by the 
vagaries of nomenclature to suppose that 
the intervals between the links are greater 
than in reality; but for the actual student 
it is an every-day experience to find that 
fossils of slightly different ages which he 
once thought distinct are linked together 
by a series of forms in which it is difficult 
to discover the feeblest lines of demarca- 
tion. He is therefore justified in proceed- 
ing on the assumption that in all cases the 
life of one geological period has passed by 
a natural process of descent into that of the 
next succeeding period; and, avoiding 
genealogical guesswork which proves to be 
more and more futile, he strives to obtain 
a broad view of the series of changes which 
have occurred, to distinguish between 
those which denote progress and_ those 
which lead to stagnation or extinction. 
When the general features of organic evo- 
lution are determined in this manner, it 
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will be much easier than it is at present to 
decide where missing links in any particu- 
lar ease are most likely to be found. 

Among these general features which 
have been made clear by the latest system- 
atic researches, I wish especially to em- 
phasize the interest and significance of the 
persistent progress of life to a higher plane, 
which we observe during the successive 
geological periods. For I think paleontol- 
ogists are now generally agreed that there 
is some principle underlying this progress 
much more fundamental than chance- 
variation or response to environment, how- 
ever much these phenomena may have con- 
tributed to certain minor adaptations. 
Consider the ease of the backboned animals, 
for instance, which I happen to have had 
special opportunities of studying. 

We are not likely ever to discover the 
actual ancestors of animals on the back- 
boned plan, because they do not seem to 
have aequired any hard skeleton until the 
latter part of the Silurian period, when 
fossils prove them to have been typical and 
fully developed, though low in the back- 
boned seale. The ingenious researches and 
reasoning of Dr. W. H. Gaskell, however, 
have suggested the possibility that these 
animals originated from some early rela- 
tives of the scorpions and crustaceans. It 
is therefore of great interest to observe that 
the Eurypterids and their allies, which oc- 
cupy this zoological position, were most 
abundant during the Silurian period, were 
represented by species of the largest size 
immediately afterwards at the beginning 
of the Devonian, and then gradually 
dwindled into insignificance. In other 


words, there was a great outburst of 
Eurypterid life just at the time when back- 
boned animals arose; and if some of the 
former were actually transformed into the 
latter, the phenomenon took place when 
their powers both of variation and of mul- 
tiplication were at their maximum. 
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Fishes were already well established and 
distributed over perhaps the greater part 
of the northern hemisphere at the begin- 
ning of Devonian times; and then there 
began suddenly a remarkable impulse 
towards the production of lung-breathers, 
which is noticeable not only in Europe and 
North America, but also probably so far 
away as Australia. In the middle and © 
latter part of the Devonian period, most of 
the true fishes had paddles, making them 
crawlers as much as swimmers; many of 
them differed from typical fishes, while 
agreeing with lung-breathers, in having the 
basis of the upper jaw fused with the 
skull, not suspended; and some of them 
exhibited both these features. Their few 
survivors at the present day (the Crossop- 
terygians and Dipnoans) have also an 
air-bladder, which might readily become a 
lung. The characteristic fish-fauna of the 
Devonian period, therefore, made a nearer 
approach to the land animals than any 
group of fishes of later date; and it is note- 
worthy that in the Lower Carboniferous of 
Seotland—perhaps even in the Upper De- 
vonian of North America, if footprints ean 
be trusted—amphibians first appeared. 
In Upper Carboniferous times they became 
firmly established, and between that period 
and the Trias they seem to have spread all 
over the world; their remains having been 
found, indeed, in Europe, Spitzbergen, 
India, South Africa, North and South 
America and Australia. 

The Stegocephala or Labyrinthodonts, as 
these primitive amphibians are termed, 
were therefore a vigorous race; but the 
marsh-dwelling habits of the majority did 
not allow of much variation from the sala- 
mander-pattern. Only in Upper Carbonif- 
erous and Lower Permian times did some 
of their smaller representatives (the Micro- 
sauria) become lizard-like, or even snake- 
like, in form and habit; and then there 
suddenly arose the true reptiles. Still, 
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these reptiles did not immediately replace 
the Stegocephala in the economy of na- 
ture; they remained quite secondary in 
importance at least until the Upper Per- 
mian, in most parts even until the dawn of 
the Triassic period. Then they began their 
flourishing career. 

At this time the reptiles rapidly diverged 
in two directions. Some of them were al- 
most exactly like the little Sphenodon, 
which still survives in some islands off New 
Zealand, only retaining more traces of their 
marsh-dwelling ancestors. The majority 
(the Anomodonts or Theromorphs) very 
quickly became so closely similar to the 
mammals that they can only be interpreted 
as indicating an intense struggle towards 
the attainment of the higher warm-blooded 
grade; and there is not much doubt that 
true mammals actually arose about the end 
of the Triassic period. Here, again, how- 
ever, the new race did not immediately re- 
place the old, or exterminate it by un- 
equal competition. Reptiles held their own 
on all lands throughout the Jurassie and 
Cretaceous periods, and it was not until 
the Tertiary that mammals began to pre- 
dominate. 

As to the beginning of the birds, it ean 
only be said that towards the end of the 
Triassic period there arose a race of small 
Dinosaurs of the lightest possible build, ex- 
hibiting many features suggestive of the 
avian skeleton; so it is probable that this 
higher group also originated from an in- 
tensely restless early community of reptiles, 
in which all the variations were more or 
less in the right direction for advancement. 

In short, it is evident that the progress of 
the backboned land animals during the 
successive periods of geological time has 
not been uniform and gradual, but has 
proceeded in a rhythmic manner. There 
have been alternations of restless episodes 
which meant real advance, with periods of 
comparative stability, during which the 
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predominant animals merely varied in ye. 
sponse to their surroundings, or degener- 
ated, or gradually grew to a large size. 
There was no transition, for instance, be- 
tween the reptiles of the Cretaceous period 
and the mammals which immediately took 
their place in the succeeding Eocene 
period; those mammals, as we have seen, 
had actually originated long ages before, 
and had remained practically dormant in 
some region which we have not yet discoy- 
ered, waiting to burst forth in due time. 
During this retirement of the higher race 
the reptiles themselves had enjoyed an ex- 
traordinary development and adaptation 
to every possible mode of life in nearly all 
parts of the globe. We do not understand 
the phenomenon—we can not explain it; 
but it is as noticeable in the geological his- 
tory of fishes as in that of the land animals 
just considered. It seems to have been first 
clearly observed by the distinguished Amer- 
ican naturalist, the late Professor Edward 
D. Cope, who termed the sudden funda- 
mental advances ‘‘expression points’’ and 
saw in them a manifestation of some in- 
serutable inherent ‘‘bathmie force.’’ 
Perhaps the most striking feature to be 
noticed in each of these ‘‘expression 
points’’ is the definite establishment of 
some important structural character which 
had been imperfect or variable before, thus 
affording new and multiplied possibilities 
of adaptation to different modes of life. 
In the first lung-breathers (Stegocephala), 
for example, the indefinite paddle of the 
mud fishes became the definite five-toed 
limb; while the incomplete backbone 
reached completeness. Still these animals 
must have been confined almost entirely 
to marshes, and they seem to have been all 
carnivorous. In the next grade, that of 
the reptiles, it beeame possible to leave the 
marshes; and some of them were soon 
adapted not only for life on hard ground 
or in forests, but even for flight in the air. 
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Several also assumed a shape of body and 
limbs enabling them to live in the open sea. 
Nearly all were carnivorous at first, and 
most of them remained so to the end; but 
many of the Dinosaurs eventually became 
practically hoofed animals, with a sharp 
beak for cropping herbage, and with pow- 
erful grinding teeth. In none of these ani- 
mals, however, were the toes reduced to 
less than three in number, and in none of 
them were the basal toe-bones fused to- 
gether as they are in cattle and deer. It is 
also noteworthy that the brain in all of 
them remained very small and simple. In 
the final grade of backboned life, that of 
the mammals, each of the adaptive modifi- 
eations just mentioned began to arise again 
in a more nearly perfected manner, and 
now survival depended not so much on an 
effective body as on a developing brain. 
The mammals began as little carnivorous 
or mixed-feeding animals with a small 
brain and five toes, and during the Ter- 
tiary period they gradually differentiated 
into the several familiar groups as we 
now know them, eventually culminating in 
man. 

The demonstration by fossils that many 
animals of the same general shape and 
habit have originated two or three times, 
at two or three successive periods, from two 
or three continually higher grades of life, 
is very interesting. To have proved, for 
example, that flying reptiles did not pass 
into birds or bats, that hoofed Dinosaurs 
did not change into hoofed mammals, and 
that Ichthyosaurs did not become por- 
poises; and to have shown that all these 
later animals were mere mimics of their 
predecessors, originating independently 
from a higher yet generalized stock, is a 
remarkable achievement. Still more sig- 


nificant, however, is the discovery that 
towards the end of their career through 
geological time totally different races of 
animals repeatedly exhibit certain peculiar 
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features, which can only be described as 
infallible marks of old age. 

The growth to a relatively large size is 
one of these marks, as we observe in the 
giant Pterodactyls of the Cretaceous 
period, the colossal Dinosaurs of the Upper 
Jurassic and Cretaceous, and the large 
mammals of the Pleistocene and the pres- 
ent day. It is not, of course, all the mem- 
bers of a race that increase in size; some 
remain small until the end, and they gen- 
erally survive long after the others are ex- 
tinct; but it is nevertheless a common rule 
that the prosperous and typical representa- 
tives are successively larger and larger, as 
we see them in the familiar cases of the 
horses and elephants of the northern hem- 
isphere, and the hoofed animals and arma- 
dillos of South America. 

Another frequent mark of old age in 
races was first discussed and clearly 
pointed out by the late Professor C. E. 
Beecher, of Yale. It is the tendency in all 
animals with skeletons to produce a super- 
fluity of dead matter, which accumulates 
in the form of spines or bosses as soon as 
the race they represent has reached its 
prime and begins to be on the down-grade. 
Among familiar instances may be men- 
tioned the curiously spiny Graptolites at 
the end of the Silurian period, the horned 
Pariasaurians at the beginning of the Trias, 
the armor-plated and horned Dinosaurs at 
the end of the Cretaceous, and the cattle or 
deer of modern Tertiary times. The latter 
ease—that of the deer—is specially inter- 
esting, because fossils reveal practically all 
the stages in the gradual development of 
the horns or antlers, from the hornless con- 
dition of the Oligocene species, through the 
simply forked small antlers of the Miocene 
species, to the largest and most complex of 
all antlers seen in Cervus sedgwicki from 
the Upper Pliocene and the Irish deer (C. 
giganteus) of still later times. The growth 
of these exerescences, both in relative size 











and complication, was continual and per- 
sistent until the climax was reached and 
the extreme forms died out. At the same 
time, although the paleontologist must re- 
card this as a natural and normal phenom- 
enon not directly correlated with the habits 
of the race of animals in which it oecurs, 
and although he does not agree with the 
oft-repeated statement that deer may have 
‘‘nerfected’’ their antlers through the 
survival of those individuals which could 
fight most effectively, there may neverthe- 
less be some truth in the idea that the 
growths originally began where the head 
was subject to irritating impacts and that 
they so happened to become of utility. 
Fossils merely prove that such skeletal out- 
growths appear over and over again in the 
prime and approaching old age of races; 
they can suggest no reason for the particu- 
lar positions and shapes these outgrowths 
assume in each species of animal. 

It appears, indeed, that when some part 
of an animal (whether an excrescence or a 
normal structure) began to grow relatively 
large in suecessive generations during 
geological time, it often acquired some 
mysterious impetus by which it continued 
to increase long after it had reached the 
serviceable limit. The unwieldy antlers of 
the extinct Sedgwick’s deer and Irish deer 
just mentioned, for example, must have 
impediments rather than useful 
weapons. The excessive enlargement of the 
upper canine teeth in the so-called saber- 
toothed tigers (Macherodus and its allies) 
must also eventually have hindered rather 
than aided the capture and eating of prey. 
The curious gradual elongation of the face 
in the Oligocene and Miocene mastodons, 
which has lately been described by Dr. An- 
drews, can only be regarded as another il- 
lustration of the same phenomenon. In 
successive generations of these animals the 
limbs seem to have grown continually 
longer, while the neck remained short, so 
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that the head necessarily became more and 
more elongated to crop the vegetation on 
the ground. A limit of mechanical in. 
efficiency was eventually reached, and then 
there survived only those members of the 
group in which the attenuated mandible 
became shortened up, leaving the modified 
face to act as a ‘‘proboscis.’’ The ele- 
phants thus arose as a kind of after- 
thought from a group of quadrupeds that 
were rapidly approaching their doom. 

The end of real progress in a developing 
race of backboned animals is also often 
marked by the loss of the teeth. A regular 
and complete set of teeth is always present 
at the commencement, but it frequently be- 
gins to lack successors in animals which 
have reached the limit of their evolution, 
and then it soon disappears. Tortoises, for 
instance, have been toothless since the 
Triassic period, when they had assumed all 
their essential features; and birds have 
been toothless since the end of Cretaceous 
times. The monotreme mammals of Aus- 
tralasia, which are really a survival from 
the Jurassic period, arc also toothless. 
Some of the latest Ichthyosaurs and 
Pterodactyls were almost or quite toothless ; 
and I have seen a jaw of an Upper Cre- 
taceous carnivorous Dinosaur (Genyo- 
dectes) from Patagonia so completely desti- 
tute of successional teeth that it seems 
likely some of these land reptiles nearly 
arrived at the same condition. 

Among fishes there is often observable 
still another sign of racial old age— 
namely, their degeneration into eel-shaped 
forms. The Dipnoan fishes afford a strik- 
ing illustration, beginning with the nor- 
mally shaped Dipterus in the Middle De- 
vonian, and ending in the long-bodied 
Lepidosiren and Protopterus of the present 
day. The Paleozoie Acanthodian sharks, 
as they are traced upwards from their be- 
ginning in the Lower Devonian to their 
end in the Permian, also acquire a remark- 
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able elongation of the body and a fringe- 
like extension of the fins. Among higher 
fishes, too, there are numerous instances of 
the same phenomenon, but in most of these 
the ancestors still remain undiscovered, and 
it would thus be tedious to discuss them. 
Finally, in connection with these obvious 
symptoms of old age in races, it is interest- 
ing to refer to a few strange cases of the 
rapid disappearance of whole orders of ani- 
mals, which had a practically world-wide 
distribution at the time when the end came. 
Local extinction, or the disappearance of 
a group of restricted geographical range, 
may be explained by accidents of many 
kinds; but contemporaneous universal ex- 
tinction of widely spread groups, which 
are apparently not affected by any new 
competitors, is not so easily understood. 
The Dinosaurs, for instance, are known to 
have lived in nearly all lands until the close 
of the Cretaceous period; and, except per- 
haps in Patagonia, they were always ac- 
companied until the end by a typically 
Mesozoic fauna. Their remains are abun- 
dant in the Wealden formation of western 
Europe, the deposit of a river which must 
have drained a great continent at the be- 
ginning of the Cretaceous period; they 
have also been found in a corresponding 
formation which covers a large area in the 
state of Bahia, in Brazil. They occur in 
great numbers in the fresh-water Upper 
Cretaceous Laramie deposits of western 
North America, and also in a similar for- 
mation of equally late date in Transyl- 
vania, southeast Europe. In only two of 
these regions (southeast England and west 
North America) have any traces of mam- 
mals been found, and they are extremely 
rare fragments of animals as small as rats; 
so there is no reason to suppose that the 
Dinosaurs suffered in the least from any 
struggle with warm-blooded competitors. 
Even in Patagonia, where the associated 
mammal-remains belong to slightly larger 
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and more modern animals, these fossils are 
also rare, and there is nothing to suggest 
competition. The race of Dinosaurs seems, 
therefore, to have died a natural death. 
The same may be said of the marine rep- 
tiles of the orders Ichthyosauria, Plesio- 
sauria and Mosasauria. They had a prac- 
tically world-wide distribution in the seas 
of the Cretaceous period, and the Mosa- 
sauria especially must have been extremely 
abundant and flourishing. Nevertheless, 
at the end of Cretaceous times they disap- 
peared everywhere, and there was abso- 
lutely nothing to take their place until the — 
latter part of the Eocene period, when 
whales and porpoises began to play exactly 
the same part. So far as we know, the 
higher race never even came in contact with 
the lower race; the marine mammals found 
the seas vacant, except for a few turtles 
and for one curious Rhynchocephalian 
reptile (Champsosaurus), which did not 
long survive. Another illustration of the 
same phenomenon is probably afforded by 
the primitive Carnivora (the so-called 
Sparassodonta), which were numerous in 
South America in the Lower Tertiary 
periods. They were animals with a brain 
as small as that of the thylacines and 
dasyures which now live in Tasmania. 
They appear to have died out completely 
before they were replaced by the cats, 
saber-toothed tigers and dogs, which came 
down south from North America over the 
newly emerged Isthmus of Panama at the 
close of the Pliocene period. At least, the 
remains of these old carnivores and their 
immigrant successors have never yet been 
found associated in any geological forma- 
tion. 

These various considerations lead me to 
think that there is also deep significance in 
the tendency towards fixity in the number 
and regularity (or symmetry) in the ar- 
rangement of their multiple parts, which 
we frequently observe in groups of animals 
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as we trace them from their origin to their 
prime. It is well known that in certain of 
the highest and latest types of bony fishes 
the vertebre and fin-rays are reduced to a 
fixed and practically invariable number 
for each family or genus, whereas there is 
no such fixity in the lower and earlier 
groups. In the earliest known Pyenodont 
fishes from the Lower Lias (Mesodon) the 
grinding teeth form an irregular cluster, 
while in most of the higher and later 
genera they are arranged in definite regu- 
lar rows in a symmetrical manner. Many 
of the lower backboned animals have teeth 
with several cusps, and in some genera the 
number of teeth seems to be constant; but 
in the geological history of the successive 
classes the tooth-cusps never became fixed 
individual entities, readily traceable 
throughout whole groups, until the highest 
or mammalian grade had been attained. 
Moreover, it is only in the same latest grade 
or class that the teeth themselves can be 
treated as definite units, always the same 
in number (forty-four), except when modi- 
fied by degeneration or special adaptation. 
In the earlier and lower land animals the 
number of vertebre in the neck depends on 
the extent of this part, whereas in the 
mammal it is almost invariably seven, 
whatever the total length may be. Curi- 
ously constant, too, in the modern even- 
toed hoofed mammals is the number of 
nineteen vertebre between the neck and 
the sacrum. 

I am therefore still inclined to believe 
that the comparison of vital processes with 
certain purely physical phenomena is not 
altogether fanciful. Changes towards ad- 
vaneement and fixity which are so deter- 
minate in direction, and changes towards 
extinction which are so continually re- 
peated, seem to denote some inherent prop- 
erty in living things, which is as definite as 
that of erystallization in inorganic sub- 
stances. The regular course of these 
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changes is merely hindered and modified 
by a succession of checks from the environ- 
ment and natural selection. Each separate 
chain of life, indeed, bears a striking re- 
semblance to a crystal of some inorganic 
substance which has been disturbed by im- 
purities during its growth, and has thus 
been fashioned with unequal faces, or even 
turned partly into a mere concretion. In 
the case of a erystal the inherent forces act 
solely on molecules of the crystalline sub- 
stance itself, collecting them and striving, 
even in a disturbing environment, to ar- 
range them in a fixed geometrical shape. 
In the ease of a chain of life (or organic 
phylum) we may regard each successive 
animal as a temporary excrescence of col- 
loid substance round the equally colloid 
germ-plasm which persists continuously 
from generation to generation. The inher- 
ent forces of this germ-plasm, therefore, act 
upon a consecutive series of excrescences 
(or animal bodies), struggling not for geo- 
metrically arranged boundaries, but 
towards various other symmetries, and a 
fixity in number of multiple parts. When 
the extreme has been reached, activities 
cease, and sooner or later the race is dead. 

Such are some of the most important 
general results to which the study of fos- 
sils has led during recent years; and they 
are conclusions which every new discovery 
appears to make more certain. When we 
turn to details, however, it must be ad- 
mitted that modern systematic researches 
are continually complicating rather than 
simplifying the problems we have to solve. 
Professor Charles Depéret has lately written 
with scant respect of some of the pioneers 
who were content with generalities, and 
based their conclusions on the geological 
succession of certain anatomical structures 
rather than on a successive series of indi- 
viduals and species obtained from the dif- 
ferent layers of one geological section; but 
even now I do not think we can do much 
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better than our predecessors in unraveling 
real genealogies. At least Professor De- 
péret’s genealogical table of the Lower Ter- 
tiary pig-like Anthracotheriide, which he 
publishes as an illustration of ‘‘évolution 
réelle,’? seems to me to be no more exact 
than several tables of other groups by 
previous authors which he criticizes. His 
materials are all fragmentary, chiefly jaws 
and portions of skulls; they were obtained 
from several isolated lake-deposits, of 
which the relative age can not be deter- 
mined by observing the geological super- 
position; and they represent a group which 
is known to have lived over a large part of 
Europe, Asia, northern Africa and North 
America. There is therefore no certainty 
that the genera and species enumerated by 
Professor Depéret actually originated one 
from the other in the region where he hap- 
pened to find them; he has demonstrated 
the general trend of certain changes in the 
Anthracotheriide during geological time, 
but really nothing more. 

Even when a group of animals seems to 
to have been confined to one comparatively 
small region, where the series is not com- 
plicated by migration to and from other 
parts of the world, modern research still 
emphasizes the difficulty of tracing real 
lines of descent. The primitive horned 
hoofed animals of the family Titano- 
theriide, for example, are only known 
from part of North America, and they seem 
to have originated and remained there 
until the end. As their fossil skeletons are 
abundant and well preserved, it ought to be 
easy to discover the exact connections of 
the several genera and species. Professor 
Osborn has now proved, however, that the 
Titanotheres must have evolved in at least 
four distinct lines, adapted ‘‘for different 
local habitat, different modes of feeding, 
fighting, locomotion, ete., which took origin, 
in part at least, in the Middle or Upper 
Eocene.’’ They exhibit ‘‘four distinct 
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types in the shape and position of the 
horns, correlated with the structure of the 
nasals and frontals, and indicative of dif- 
ferent modes of combat among the males.’’ 
The ramifications of the group are indeed 
so numerous that the possibility of follow- 
ing chains of ancestors begins to appear 
nearly hopeless. 

Among early reptiles the same difficul- 
ties are continually multiplied by the 
progress of discovery. About twenty years 
ago it began to appear likely that we 
should soon find the terrestrial ancestors of 
the Ichthyosauria in the Trias; and some- 
what later a specimen from California 
raised hopes of obtaining them by system- 
atic explorations in that region. During 
more recent years Professor J. C. Merriam 
and his colleagues have actually made these 
explorations, and the result is that we now 
know from the Californian Trias a multi- 
tude of reptiles, which need more explana- 
tion than the Ichthyosauria themselves. 
Professor Merriam has found some of the 
links predicted between Ichthyosaurs and 
primitive land reptiles, but he has by no 
means reached the beginning of the marine 
group; and while making these discoveries 
he has added greatly to the complication 
of the problem which he set out to solve. 

Serious difficulties have also become ap- 
parent during recent years in determining 
exactly the origin of the mammals. For a 
long time after the discovery of the Ano- 
modont or Theromorph reptiles in the 
Permian-Trias of South Africa, it seemed 
more and more probable that the mammals 
arose in that region. Even yet new reptiles 
from the Karoo formation are continually 
being described as making an astonish- 
ingly near approach to mammals; and, so 
far as the skeleton is concerned, the links 
between the two grades are now very nu- 
merous among South African fossils. 
Sinee these reptiles first attracted atten- 
tion, however, they have gradually been 
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found in the Permian and Trias of a large 
part of the world. Remains of them were 
first met with in India, then in North 
America, and next in Seotland, while dur- 
ing the last few years Professor W. Ama- 
litzky has disinterred so many nearly 
complete skeletons in the north of Russia 
that we are likely soon to learn more about 
them from this European country than 
from the South African area itself. Quite 
lately I have received numerous bones 
from a red marl in Rio Grande do Sul, 
southern Brazil, which show that not 
merely Anomodonts, but also other char- 
acteristic Triassic land reptiles, were like- 
wise abundant in that region. We are 
therefore now embarrassed by the richness 
of the sources whence we may obtain the 
aneestors of mammals. Whereas some 
years ago it appeared sufficient to search 
South Africa for the solution of the prob- 
lem, we are now uncertain in which direc- 
tion to turn. We are still perhaps inclined 
to favor the South African source; but this 
is only because we know nothing of the 
Jurassic land animals of that part of the 
world, and we cherish a lingering hope 
that they may eventually prove to have in- 
eluded the early mammals for which we 
have so long sought in vain. 

The mystery of the origin of the marine 
mammals of the order Sirenia and Cetacea 
appears to have been diminished by the dis- 
eoveries of the Geological Survey of Egypt, 
Dr. Andrews and Dr. Fraas in the Eocene 
and Oligocene deposits of the Mokattam 
Hills and the Fayum. It is now clear that 
the Sirenians are closely related to the 
small primitive ancestors of the elephants; 
while, so far as the skull and dentition are 
concerned, we know nearly all the links be- 
tween the early toothed whales (or Zeuglo- 
donts) and the primitive ancestors of the 
Carnivora (or Creodonts). The most 
primitive form of Sirenian skull hitherto 
discovered, however, is not from Egypt, but 
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from the other side of the world, Jamaica; 
and exactly the same Zeuglodonts, even 
with an associated sea-snake, oceur so far 
away from Egypt as Alabama, U. S. A. 
The problem of the precise origin of these 
marine mammals is therefore not so simple 
as it would have appeared to be had we 
known only the Egyptian fossils. The 
progress of discovery, while revealing many 
most important generalities, has made it 
impossible to vouch for the accuracy of 
the details in any ‘‘ genealogical tree.’’ 

Another difficulty resulting from the 
latest systematic researches is suggested by 
the extinct hoofed mammals of South 
America. The llamas, deer and peccaries 
existing in South America at the present 
time are all immigrants from the northern 
continent; but during the greater part of 
the Tertiary period there lived in that 
country a large number of indigenous 
hoofed mammals, which originated quite 
independently of those in other regions. 
They seem to have begun in early Eocene 
times much in the same manner as those 
of the northern hemisphere; but as they be- 
came gradually adapted for life on hard 
ground, they formed groups which are 
very different from those with which we 
are familiar in our part of the world. 
Some of them. (Proterotheriide) were one- 
toed mimics of the horses, but without the 
advanced type of brain, the deepened 
grinding teeth, the mobile neck, or the 
really effective wrist and ankle. Others 
(Toxodontide) made some approach 
towards rhinoceroses in shape and habit, 
even with a trace of a horn on the nose. 
Until their independent origin was demon- 
strated, these curious animals could not be 
understood; and it is probable that there 
are innumerable similar cases of parallel 
development of groups, by which in our 
ignorance we are often misled. 

It would be easy to multiply instances, 
but I think I have now said enough to show 
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that every advance in the study of fossils 
reveals more problems than it solves. 
During the last two decades the progress in 
our knowledge of the extinct backboned 
animals has been truly astonishing, thanks 
especially to the great explorations in 
North America, Patagonia, Egypt, Mada- 
cascar and South Africa. Whole groups 
have been traced a long way towards their 
origin: but with them have been found a 
number of previously unknown groups 
which complicate all questions of evolution 
to an almost bewildering extent. Animals 
formerly known only by fragments are 
now represented by nearly complete skele- 
tons, and several which appeared to have 
a restricted geographical range have now 
been found over a much wider area; but 
while this progress has been made, numer- 
ous questions have arisen as to the chang- 
ing connections of certain lands and seas 
which previously seemed to have been al- 
most settled. The outlook both of zoology 
and of geology has, therefore, been im- 
mensely widened, but the only real contri- 
bution to philosophy has been one of gener- 
alities. Some of the broad principles to 
which I have referred are now so clearly 
established that we can often predict what 
will be the main result of any given ex- 
ploration, should it be successful in recov- 
ering skeletons. We are no longer bold 
enough to restore an entirely unknown ex- 
tinet animal from a single bone or tooth, 
like the trustful Cuvierian school; but 
there are many kinds of bones and teeth of 
which we ean determine the approximate 
geological age and probable associates, even 
if we have no exact knowledge of the ani- 
mals to which they belong. A_ subject 


which began by providing material for 
wonder-books has thus been reduced to a 
Science sufficiently precise to be of funda- 
mental importance to both zoology and geol- 
ogy; and its exactitude must necessarily in- 
crease with greater and greater rapidity as 
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our systematic researches are more clearly 
guided by the experience we have already 


cvained. A. SmitrH Woopwarp 
THe British Museum 





ENTOMOLOGICAL RESEARCH’ 


In view of the intimate relation which is 
recognized as existing between certain insects 
and the propagation of diseases of both man 
and animals in tropical Africa, and of the 
similar relation between insects and economic 
plants, which is becoming more evident as 
settlement in the continent progresses, Lord 
Crewe has appointed a scientific committee, 
whose object it will be to further the study of 
economie entomology with special reference to 
Africa. 

This body will be known as the African 
Entomological Research Committee; and 
Lord Cromer has kindly consented to act as 
chairman. The other members of the com- 
mittee are: 

Colonel A. Aleock, C.I.E., F.R.S., of the London 
School of Tropical Medicine. 

Mr. E. E, Austen, of the Natural 
Museum. 

Dr. A. G. Bagshawe, director of the Sleeping 
Sickness Bureau. 

Dr. J. Rose Bradford, F.R.S., secretary of the 
Royal Society. 

Colonel Sir David Bruce, C.B., F.R.S. 

Dr. S. F. Harmer, F.R.S., keeper of zoology, 
British Museum (Natural History). 

Dr. R. Stewart MacDougall, entomological ad- 
viser to the Board of Agriculture. 

Sir John Macfadyean, Royal Veterinary College. 

Sir Patrick Manson, K.C.M.G., F.R.S. 

Mr. R. Newstead, of the Liverpool School of 
Tropical Medicine. 

Dr. G. F. Nuttall, F.R.S., Quick professor of 
biology, Cambridge University. 

Professor E. B. Poulton, F.R.S., Hope professor 
of zoology, Oxford. 

Lieutenant-Colonel D. Prain, C.I.E., F.R.S., 
director of the Royal Botanic Gardens, Kew. 

Mr. H. J. Read, C.M.G., representing the 
Colonial Office. 

The Hon. N. C. Rothschild. 

Dr. D. Sharp, F.R.S. 

Dr. A. E. Shipley, F.R.S., Cambridge University. 


‘From the London Times. 


History 








Mr. S. Stockman, chief veterinary officer to the 
Board of Agriculture. 

Mr. F. V. Theobald, of the Agricultural College, 
Wye. 

Mr. C. Warburton, Cambridge University. 

Mr. A. C. C. Parkinson, of the Colonial Office, 
is acting as secretary to the and 
Mr. Guy A. K. Marshall as scientific secretary. 


committee, 


Arrangements are now being made to de- 
spatch a trained entomologist to the east side 
of tropical Africa and another to the west, 
for the purpose of stimulating official and 
other residents to collect and observe noxious 
insects, and of affording instruction in the 
use of scientific methods. By this means it is 
hoped to obtain throughout these territories 
an organized body of investigators who will 
communicate all their collections and observa- 
tions to the committee. These collections will 
be classified by a number of British and in 
some instances continental entomologists, and 
named specimens will be distributed to such 
institutions as may require them for purposes 
of instruction, both at home and in Africa. 
The committee will also keep in touch with the 
work which is being done in this branch of 
science in Egypt and the Sudan and in South 
Africa. The scientific results, including all 
observations and experiments made by the col- 
lectors, will be published from time to time in 
a journal or bulletin to be issued by the com- 
mittee. It is hoped that by such organized 
cooperation the knowledge of these matters 
will be materially increased, so as to render 
possible the application of effective remedial 
Offers of cordial assistance have 
been received from such institutions as the 
British Museum (Natural History), the Lon- 
don and Liverpool Schools of Tropical Medi- 


measures. 


cine and the leading universities, in all of 
which valuable work has already been done in 
the same direction. 
SECOND INTERNATIONAL CONGRESS FOR 
THE REPRESSION OF ADULTERATION 
AND FRAUDS IN FOOD AND DRUGS 
Tue Second International Congress under 
the auspices of the White Cross Society will 
be held in Paris, October 17-24 (inclusive), 
1909. The meeting will be held under the 
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patronage of the Minister of Agriculture; the 
Minister of the Interior, President of the 
Council; the Minister of Commerce; the 
Under Secretary of State for the War De- 
partment; the President of the Municipal 
Council of the City of Paris and the Presj- 
dent of the General Council of the Depart- 
ment of the Seine, Paris. The president of 
the congress is Dr. Bordas, director of the 
laboratories of the Ministry of Finance; the 
vice-president is Dr. Eug. Roux, Chief of the 
Service for the Repression of Adulteration, 
at the Ministry of Agriculture; the general 
secretary is M. Ch. Franche, 16 Place Ven- 
dome, Paris, France, to whom all communica- 
tions relating to papers should be addressed. 

The congress is divided into three sections: 
First Section, alimentary technology; Second 
Section, hygiene; Third Section, crude drugs, 
essential oils and crude aromatic substances, 
chemical products and mineral waters. 

There are three classes of members, first, 
donating members, those paying 100 francs 
($20) are enrolled as such; second, titulary 
members, any person, society or corporate 
body having paid twenty francs ($4) is en- 
titled to become a titulary member; third, as- 
sociate members, any person, belonging to the 
family of a donor or titulary member, who 
pays the sum of ten frances ($2) may be an 
associate member. Associate members do not 
receive the publications of the congress, nor 
participate in the voting or debates. They 
are, however, invited to all official fetes and 
receptions and are entitled to any rebate for 
traveling expenses and to attend the sittings 
of the congress. 

Important questions concerning the adul- 
teration and misbranding of food and drugs 
will be discussed in the congress and actions 
taken thereon. State Dairy and Food Com- 
missioners, food and drug officials of the vari- 
ous states and municipalities and manufac- 
turers of and dealers in foods and drugs are 
invited to become members and take an active 
part in the proceedings of the congress by at- 
tendance in person, presentation of papers °T 


otherwise. 
Dr. H. W. Wiley has been designated as 
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representative of the White Cross Society in 
America and will, on request, send a pam- 
phlet giving full details of the congress to any 
intending member. He will also undertake to 
forward to Paris the names of subscribers and 
their fees, if the same should be sent to him 
in Washington, D. C. All persons sending 
their fees directly to Paris are requested to 
send Dr. Wiley their names in order that he 
may have a complete list of the American 
participants. 

The congress is held at an opportune time 
for American members, since the rush of 
travel eastward is now over, and by the time 
the congress adjourns the rush of travel west- 
ward will be materially lessened. The attend- 
ing members, therefore, will not have diffi- 
culty in securing passage each way. 

The president of the Universal Society of 
the White Cross of Geneva is Professor Dr. 
Ch. Vuille, Geneva, Switzerland; the general 
delegate or manager of the society is M. Paul 
Bolo, Paris, France. 

Intending members are urgently requested 
to send names and fees without delay to Dr. 
Wiley, also titles and abstracts of papers. 





THE TWENTIETH ANNIVERSARY OF CLARK 
UNIVERSITY 
From the sixth to the eighteenth of Sep- 
tember Clark University will celebrate the 
completion of the twentieth year of its activity 
by a series of lectures and discussions in each 
of the departments of mathematics, physics, 
chemistry, biology, psychology, pedagogy and 
history, and several academic and social meet- 
ings. 
Each department will hold morning, after- 
noon and evening sessions, as follows: 
September 6-11—Psychology and Pedagogy. 
7 7- 9—Biology. 
4 7—-11—Mathematics and Physics. 
= 13-18—History. 
= 14-17—Chemistry. 


There will be two general academic sessions, 
at which honorary degrees will be conferred, 
one on the evening of Friday, September 
tenth, and the other some evening in the fol- 
lowing week. The first of these general ses- 
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sions and probably the second will be followed 
by a reception. 

The program of the departments of psy- 
chology and pedagogy have already been re- 
ferred to in Science. In the department of 
biology a series of conferences has been ar- 
ranged on nature study and the teaching of 
biology. 

In mathematics lectures will be given by 
Professor E. H. Moore, of the University of 
Chicago; Professor FE. B. Van Vleck, of the 
University of Wisconsin, and Professor James 
Pierpont, of Yale University. Dr. Percival 
Lowell will give an evening lecture on the 
planet Venus, and there will be during the 
week an exhibition of drawings and photo- 
graphs from the Lowell Observatory. There 
will further be several discussions on peda- 
gogical topics. 

In physics, there will be series of lectures 
by Professor Vito Volterra, of the University 
of Rome, and lectures by Professor Ernest 
Rutherford, of the University of Manchester; 
Professor A. A. Michelson, of the University 
of Chicago; Professor Carl Barus, of Brown 
University; President E. F. Nichols, of Dart- 
mouth College, and Professor R. W. Woods, of 
the Johns Hopkins University. There will 
also be a series of conferences on the teach- 
ing of physics in schools, colleges and univer- 
sities. Among those who have consented to 
take part in these conferences are Professors 
E. H. Hall, Harvard University; Henry Crew, 
Northwestern University; A. Wilmer Duff, 
Worcester Polytechnic Institute; William S. 
Franklin, Lehigh University; M. I. Pupin, 
Columbia University; William F. Magie, 
Princeton University; Arthur L. Kimball, 
Amherst College; A. P. Wills, Columbia Uni- 
versity; C. Riborg Mann, University of 
Chicago, and John F. Woodhull, Teachers 
College, Columbia University. 

In chemistry a very extensive program has 
been arranged. Among those who will give 
addresses or make reports are President Ira 
Remsen, of the Johns Hopkins University; 
Professor W. A. Noyes, of the University of 
Illinois; Professor M. T. Bogert, of Columbia 
University; Professor Arthur Michael, of 
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Tufts College; Professor Theodore W. Rich- 
ards, of Harvard University; Professors H. P. 
Talbot and A. A. Noyes, of the Massachusetts 
Institute of Technology; Professor Wilder D. 
Bancroft, of Cornell University; Dr. Willis R. 
Whitney, president of the American Chem- 
ical Society, and M. Debierne, of Paris. 


THE NORTH POLE 

Reapers of Science will have been greatly 
interested in the full reports published in the 
daily papers in regard to Dr. Frederic A. 
Cook’s adventurous expedition. It is not nec- 
essary to repeat here the descriptions that 
have been published, and there is not at hand 
an account of scientific results. The interest 
is indeed dramatic and human rather than 
scientific. A performance such as reaching 
the North Pole or flying across the British 
Channel would be rather a result made pos- 
sible by scientific progress than an important 
contribution to the advancement of science. 
But courage and resourcefulness make a deep 
effect on human nature; scientific men may 
well be pleased to note the exhibition of such 
traits on the outskirts of their field. 

From a scientific man of the highest rank, 
who has especial competence to form an opin- 
ion on the subject, the editor has received the 
suggestion that men of standing and repre- 
sentative position be invited to sign the letter 
that is subjoined. The editor would be pleased 
to receive from scientific men their opinion 
as to the desirability of such action, but sug- 
gests that it would probably be best for the 
leading geographical societies of the country 
to unite in appointing a joint committee to 
report on the subject. The proposed letter 
reads: 

The statements published in the press rela- 
tive to the claim of Dr. F. A. Cook that he 
reached the North Pole on April 21, 1908, have 
been of such a nature as to awaken, in many 
minds, skepticism as to the validity of the 
claim. If it be valid, it is highly important to 
remove these suspicions as promptly and com- 
pletely as possible. If it be invalid, it is not 
less important that American men of science 
withhold their acceptance of a questionable 
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claim. In view of the fact that the observa- 
tions and photographs which would be taken 
by a competent person properly equipped, in 
the course of a trip to the North Pole, should 
bear ample evidence of its actuality, we ask 
you to publish in Science the following re- 
quests: 

1. That Dr. F. A. Cook publish as promptly 
as practicable a full statement of the essen- 
tial facts with all such data as will bear eyvi- 
dence of the validity of his claim. 

2. That, if in your judgment, after confer- 
ence with men of judicial attitude accessible 
to you, this statement shall not of itself clear 
away all reasonable grounds of suspicion, you, 
as editor of Science, select a committee of 
seven persons of critical knowledge in the 
matters involved and request them to make a 
critical examination of the data and give the 
scientific public the benefit of their best judg- 
ment. 

3. That, meanwhile, all American scientific 
societies withhold all action relative to the 
matter, to the end that if the attainment of 
the North Pole is properly authenticated there 
may be united action in doing the fullest 
honor due to Dr. Cook, and that if the claim 
is not authenticated there be equal unanimity 
in withholding honor that has not been duly 
earned. 


As the present issue of ScreNce is going to 
press, the news is announced of the successful 
termination of Commander Peary’s expedition 
to the North Pole. 





SCIENTIFIC NOTES AND NEWS 

Mr. Pump Fox, hitherto instructor in as- 
trophysics at the Yerkes Observatory, Uni- 
versity of Chicago, assumed the duties of 
professor of astronomy in the Northwestern 
University and director of the Dearborn Ob- 
servatory, Evanston, Illinois, on September 1. 
He is succeeded at the Yerkes Observatory by 
Dr. Frederick Slocum, for several years asS- 
sistant professor of astronomy at Brown Uni- 
versity, who has just returned from a year 10 
Europe, principally spent at the Royal Astro- 
physical Observatory at Potsdam. 
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Drs. F. B. Laney (Yale, 1908) and J. E. 
Pogue (Yale, 1909) have been appointed as- 
sistant curators in the department of geology 
of the U. S. National Museum; the former in 
the division of applied geology and the latter 
in the division of mineralogy. 

Dr. E. D. Duranp, the director of the cen- 
sus, has announced the appointment of experts 
in statistics, economics, agriculture and manu- 
factures to cooperate with him in the formula- 
tion of the census schedules on which the 
enumerators will enter the information they 
obtain next April. The conferees on the 
agricultural schedule are: Dr. J. L. Coulter, 
instructor in agricultural economics in the 
University of Minnesota; Dr. H. C. Taylor, 
professor of agricultural economics in the 
University of Wisconsin; Dr. C. F. Warren, 
Jr., professor of farm management in Cornell 
University, and Dr. T. M. Carver, professor 
of economics in Harvard University. The 
conferees for manufactures and on population 
are leading experts, being in most cases uni- 
versity professors. 

Tue chief examiners in the sciences for the 
college entrance examination board next year 
are: in mathematics, Professor R. W. Prentiss, 
of Rutgers College; in physics, Professor F. 
A. Waterman, of Smith College; in chem- 
istry, Professor Alexander Smith, of the Uni- 
versity of Chicago; in geography, Professor 
A. P. Brigham, of Colgate University; in 
zoology, Professor G. H. Parker, of Harvard 
University, and in botany, Professor W. W. 
Rowlee, of Cornell University. 

Proressor THomas C. CHAMBERLIN, of the 
department of geology of the University of 
Chicago, and Dr. Rollin T. Chamberlin, have 
returned from the expedition sent by the Uni- 
versity of Chicago to study educational con- 
ditions in the orient. 

Tue University of Chicago paleontological 
expedition to the Permian of northern Texas 
has returned from a most successful trip. 
Numerous skulls and skeletons of small rep- 
tiles and amphibians were secured, giving to 
the University of Chicago, with its previous 
collections from that formation, an excellent 
representation of Permian vertebrates. 
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Tue Michigan Biological Survey is, this 
summer, investigating the fauna and flora of 
Dickinson County, Michigan. The work is 
under the direction of Alexander G. Ruthven, 
the chief field naturalist of the survey, and 
the members of the party, and the groups to 
which they are giving primary attention, are 
as follows: A. G. Ruthven and F. Gaige 
(vertebrates), H. Baker (molluses), W. W. 
Newcomb (insects) and G. H. Coons (bot- 
any). 

Mr. Myron L. Futter, who has recently 
completed his report on the differentiation of 
the glacial drifts of Long Island, New York, 
upon which he has been at work for the 
United States Geological Survey for some 
years, will sail in October for a trip around 
the world, the principal stays being made in 
India and Japan with shorter stops in Java 
and Borneo. 

Dr. JuAN GuiTaras has consented to remain 
director of sanitation and chairman of the 
National Board of Health for Cuba, in view 
of the fact that the government has now ap- 
propriated sufficient funds for the work of the 
department of sanitation. 

Proressor W. M. Kerr, of Oregon, has been 
elected president of the Association of Amer- 
ican Agricultural Colleges and Experiment 
Stations, at the recent meeting held at Port- 
land, Oregon. 

Captain Hersert E. Purey Cust, R.N., 
assistant hydrographer, has been appointed 
to be hydrographer of the British Navy in the 
place of Rear-Admiral Arthur M. Field, F.R.S. 

THE permanent commission of the Interna- 
tional Association of Seismology was held at 
Zermatt on August 30 with Professor Arthur 
Schuster, F.R.S., as chairman. Among the 
papers on the program was one by Professor 
Harry Fielding Reid, of the Johns Hopkins 
University, on “Some Lessons of the Cali- 
fornia Earthquake.” 

Dr. Orro von Bo.iincer, professor of pa- 
thology at Munich, has died at the age of 
sixty-seven years. 

Dr. Kart Friepuem, formerly professor of 
organic chemistry at Berne, has died at the 
age of fifty-one years. 











336 


Tue monument erected to the memory of 
Professor Tillaux, of Paris, will be dedicated 
on October 7, 1909, at the amphitheater of 
anatomy of the hospitals. 

Amone the civil service examinations to be 
held by the state of New York on September 
18 is one for inspector of drawing and indus- 
trial training at a salary of $2,500 and for 
assistant sanitary chemist at a salary of from 
$1,200 to $1,500. 

Tue Imperial Cancer Research Fund has 
received from the Duke of Bedford, vice-presi- 
dent, a further donation of £1,000. 

We learn from Nature that at the meeting 
of the Royal Horticultural Society on August 
31, there was an exhibition on behalf of Pro- 
fessor Sargent and Harvard University of 
photographs illustrating the flora, fauna and 
scenery of central and western China. The 
photographs are from the large collection 
taken by Mr. E. H. Wilson during his last 
(third) journey to China. 

Dr. Cuartes H. Frazier has resigned the 
deanship of the medical school of the Univer- 
sity of Pennsylvania. He retains his connec- 
tion with the school as professor of clinical 
surgery. 

Dr. E. A. Ertancer has been appointed as- 
sociate professor of physiology at the Johns 
Hopkins University to sueceed Dr. Percy M. 
Dawson, who has resigned to take up the 
study of theology. 

Mr. Lee I. Knicut, of the botanical staff of 
the University of Illinois, has been appointed 
associate professor of botany at Clemson Col- 
lege, South Carolina. 

Mr. Witmar E. Davis, of the University of 
Chicago, has been appointed assistant pro- 
fessor of botany at Kansas Agricultural Col- 
lege, Manhattan, Kansas. 

Dr. Tuomas H. Bryce, lecturer on anatomy 
at Queen Margaret’s College, Glasgow, has 
been appointed to the chair of anatomy at the 
University of Glasgow in the place of Pro- 
fessor Cleland. 

Dr. Kart Marse, of the Frankfort Acad- 
emy, has been called to the chair of philosophy 
at Wiirzburg. 
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Tue graduates of the courses in chemistry 
at the University of Wisconsin will hold posi- 
tions in chemical laboratories all over the 
country this year, 47 having recently received 
appointment in 17 different states. Of these 
14 will remain in Wisconsin, six being in the 
university, three in colleges and normals, three 
in high schools and two in commercial posi- 
tions. The Bureaus of Soils and of Standards 
at Washington have appointed five Wisconsin 
chemists to government positions, while four 
others go to Missouri. New York, Michigan 
and Illinois have each given three collegiate 
or commercial positions to Wisconsin men, 
while the states of Washington, Pennsylvania, 
South Dakota and Iowa have appointed two 
Wisconsin graduates each, and Oregon, Indi- 
ana, Arizona, Ohio, California, Oklahoma and 
Kansas have each a man from the Wisconsin 
state university chemistry department. 


WE learn from Nature that meetings of two 
special commissions appointed by the Inter- 
national Meteorological Committee at Paris 
in 1907 were held in London during the week 
commencing June 21. The appointment of 
the first commission arose out of a proposal 
made at Innsbruck by the Rev. Lowis Froc, 
S.J., director of the Zi-ka-wei Observatory, 
for the general adoption of a code of maritime 
weather signals now in use in far eastern 
waters, and a further proposal made at Paris 
by Professor Willis L. Moore, chief of the 
United States Weather Bureau, in favor of 
an international system of maritime weather 
signals. To this commission the question of 
an understanding as to the projection and 
seale of charts for representing marine meteor- 
ological data was also referred. The second 
commission is appointed to consider interna- 
tional questions concerning weather teleg- 
raphy, including wireless telegraphy from 
ships. The commissions will report to the 
meeting of the International Meteorological 
Committee which is expected to be held in 
1910, 


Srupents of American geology and geog- 
raphy owe much to the four great government 
organizations which worked in the west be- 
tween 1867 and 1879, before the establishment 
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of the United States Geological Survey. 
These organizations are commonly known as 
the Hayden, King, Powell and Wheeler Sur- 
veys, from the men in charge, of whom Clar- 
ence King later became the first director of 
the United States Geological Survey and J. 
W. Powell the second. The publications of 
these earlier surveys constitute a storehouse 
of geographic, geologic, ethnologice and arche- 
ologie information concerning the then almost 
unknown western portion of the United States 
and though their usefulness may have dimin- 
ished as a result of more detailed surveys and 
more precise work, they are still invaluable to 
all who are interested in the study of the 
development of the west. The United States 
Geological Survey has published a catalogue 
and consolidated index of these publications, 
by Mr. L. F. Schmeckebier, that will make the 
information they contain easily accessible. 
This catalogue can be obtained free on appli- 
eation to the director, U. S. Geological Sur- 
vey, Washington, D. C. 


THE total production of coal in the United 
States in 1908, as reported by Mr. E. W. 
Parker, of the United States Geological Sur- 
vey, was 415,842,698 short tons, having a spot 
value of $532,314,117. Of this total, 83,268,- 
754 short tons, with a spot value of $158,178,- 
849, was Pennsylvania anthracite and 332,- 
573,944 short tons, with a spot value of 
$374,135,262, was bituminous and lignite. In 
1907, when the maximum output of both 
anthracite and bituminous coal was recorded, 
the total production amounted to 480,363,424 
short tons, valued at $614,798,898, of which 
85,604,312 short tons, valued at $163,584,056, 
was Pennsylvania anthracite and 394,759,112 
short tons, valued at $451,214,842, was bitu- 
minous, semibituminous and lignite, with 
scattered lots of anthracite and semianthra- 
cite. The total production in 1908 showed a 


decrease of 64,520,726 short tons, or 13.43 per 
cent. in quantity, and of $82,484,781, or 13.42 
per cent. in value. In spite of the depressed 
conditions, the decrease in the production of 
Pennsylvania anthracite was only 2,335,558 
short tons, or 2.73 per cent. in quantity and 
$5,405,207, or 3.3 per cent. in value. In the 
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production of bituminous coal, the decrease in 
1908 amounted to 62,185,168 short tons, or 
15.75 per cent. in quantity and to $77,079,574, 
or 17.08 per cent. in value. 


THE next to the largest of the Brenham 
(Kiowa County, Kansas) siderolites, weighing 
something over 218 pounds, has lately passed 
from the Snow estate, into the possession of 
Dr. F. W. Cragin, of Colorado Springs, Colo. 
These meteorites belong to the rare and re- 
markable group known as pallasites, named 
for Pallas, who described the first example of 
this class, from Medwedewa, Krasnojarsk, 
Russia, in 1776. They were first identified as 
pallasites, by Professor Cragin, the original 
purchaser of the main part of them, in letters 
to Professor John S. Newberry and others. 
The first printed descriptions of them were 
published in Science of May 9 and July 18, 
1890, by Mr. George F. Kunz and Professor 
F. H. Snow, and were more elaborately studied 
in Vol. X XT. of the Proceedings of the Amer- 
ican Academy of Arts and Sciences, by Dr. O. 
W. Huntington. A beautiful and character- 
istic illustration of the structure of these pal- 
lasites, is that of a polished section which was 
published in 1900 by Professor Henry A. 
Ward, as Plate VI. of his book on the great 
Ward-Coonley Collection of Meteorites, in 
Chicago. The fact that a few szderites, or 
plain nickeliferous irons, constituted a part 
of the same “ fall” with the Kiowa County 
pallasites, was a remarkable circumstance, and 
led Dr. Huntington to suggest the interesting 
and plausible theory that the eruption of the 
heavenly body that yielded the Brenham 
meteorites, had ejected them from an inter- 
mediate or transitional zone, between the 
deeper, heavier, metallic, or szderite-yielding 
zone (such as the terrestrial one whose exist- 
ence we may infer from the specific gravity 
of the earth’s whole mass being much greater 
than that of its outer and known portion) 
and the more superficial, lighter zone, that 
would yield meteorites of the stony class 
known as aerolites. This dual or transitional 
composition of the Kiowa County “ fall” may 
exceptionally occur in an individual pallasite. 
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An instance of the kind was found by Dr. 
Huntington in part of a Brenham pallasite 
in the Harvard University Museum, and was 
illustrated in Plate III. of his above-cited 
paper. The scientific and exhibitional value 
of the Brenham pallasites is shown by the fact 
that, while the total “ fall” was scattered over 
an area of about a half mile by two miles, and 
aggregated well toward a ton in weight, the 
largest specimen offered in the 1907 price-list 
of one of the largest firms in America dealing 
in meteorites, weighs less than five and a half 
pounds, and is listed at $150. 
UNIVERSITY AND EDUCATIONAL NEWS 
Harvarp University has received the sum of 
$15,000 from Mrs. James Augustus Rumrill, 
of Springfield, in memory of her husband, who 
received his degree of A.B. from the univer- 
sity in 1859. It is to be used to establish three 
scholarships for southern students. 


Wuiute the British are reorganizing the Col- 
lege of Medicine and the Technical Institute 
at Hong Kong into a university, the Germans 
have established a school of university grade 
at Kiao-chau. It is said that the German 
government has appropriated $160,000 for its 
establishment and will contribute $50,000 an- 
nually for the support of the institution. 


Ir is proposed to reorganize the schools of 
higher education of Algiers into a university. 

Tue Tulane University of Louisiana dur- 
ing the past year has come into possession of 
the following amounts: Two million eight 
hundred dollars from the Newcomb estate. 
This goes to the Newcomb College—the wo- 
man’s department of the University—founded 
by Mrs. Josephine Louise Newcomb as a me- 
morial to her daughter, and to which Mrs. 
Newcomb before her death gave about one 
million dollars. Mrs. Ida A. Richardson has 
made a donation of $50,000 to the university 
towards the establishment of a chair of botany. 
By the will of Miss Linda Miles, who died re- 
cently in Washington, D. C., the university 
library is the recipient of $5,000 to purchase 
books. The following persons have been added 
to the scientific departments of the university 
for the session of 1909-10: Charles K. Bur- 
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dick, New York City, professor of law; Irving 
Hardesty, Ph.D., University of California, 
professor of anatomy; Henry W. Stiles, Uni- 
versity of Michigan, assistant professor of 
anatomy; H. Hays Bullard, University of 
Missouri, instructor in anatomy; D. F. Mac- 
Donald, University of Chicago and U. S. Geo- 
logical Survey, assistant demonstrator in 
chemistry and geology; J. G. Gage, assistant 
in clinical medicine. 





DISCUSSION AND CORRESPONDENCE 
“MARS AS THE ABODE OF LIFE” 


THE recent letters in Scrence on the geo- 
logic facts in “ Mars as the Abode of Life” 
have an origin which readers of Science 
should have the opportunity to know. The 
geologic facts in “ Mars as the Abode of Life” 
are taken from recognized sources, chiefly 
Dana, Geikie, Dr. Lapparent and recent re- 
search; only the weaving together is new. 
They are not res gratae to certain geologists 
because they clash with a new cosmogeny de- 
vised by the Chicago geologist, Professor 
Chamberlin, who associated with himself for 
the mechanical and mathematical proof of it, 
on which all such hypotheses must rest, the 
assistant professor of astronomy of his uni- 
versity, Professor Moulton. It becomes per- 
tinent, therefore, to consider the basis of their 
belief which is necessarily astronomic. From 
the latter writer’s exposition of the hypoth- 
esis given in most detail in his “ Introduction 
to Astronomy,” we shall now quote. 

We shall begin with a statement on page 
380, which in itself is sufficient to render the 
reader cautious when he finds himself adven- 
tured later upon the exposition. It is with re- 
gard to the speed of meteors when they strike 


the earth. It runs as follows: 


Let us assume provisionally that the meteors 
are moving around the sun in sensibly parabolic 
orbits, like the orbits of the comets, and let us 
find the greatest and least velocities with which 
they can encounter the earth’s atmosphere. If it 
were not for the earth’s attraction they would 
pass the earth’s orbit at the rate of twenty-five 
miles per second, the velocity being independent 
of the angle at which they crossed. The earth’s 
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attraction would generate a velocity of nearly 
seven miles per second in a body falling from an 
infinite distance into its atmosphere, whether the 
sun were attracting it or not. The greatest rela- 
tive velocity will be when the earth and meteor 
meet, which is 25 + 7 + 18==50 miles per second. 
The least will be when the meteor overtakes the 
earth, which is 25-++ 7—18=—=14 miles per second. 


Now the velocities due to the sun’s attrac- 
tion and to the earth’s upon a particle falling 
to the latter under the action of both can not 
be added in this simple manner. 

The geometric explanation why the veloc- 
ities can not be directly added is that when 
each body is supposed to act alone the times 
involved in their actions are different, while 
when they act together these are naturally the 
same. In the latter case the velocity due the 
sun hurries the particle through the space 
faster than the earth’s pull alone could and so 
gives the earth less time to act. 

For the analytical solution of the problem 
the reader is referred to a paper in the Astro- 
nomical Journal, No. 601, in which he will find 
that the speed the earth can impart depends 
on the mode of approach, that it can never ex- 
ceed 2.66 miles a second and may fall as low 
as 0.53 mile. 

We shall now go on to what concerns the 
hypothesis more directly. The first point we 
shall mention is found on page 460. In the 
criticism of the suggestion that “ when Saturn 
extended cut to the orbit of the ninth satel- 
lite, it rotated in the retrograde direction with 
the period of this body,” the book says: 

When the rotation period of the nebulous mass 
equaled that of its revolution, it filled some space 
as that indicated by the dotted curve in Fig. 168. 
Up to this time the tides generated by the sun had 
increased its moment of momentum by changing 
it from a negative quantity to a certain positive 
quantity. After this time the tides generated by 
the sun decreased its moment of momentum, for 
they always retarded the rotation. Therefore, if 
the theory is true, the greatest moment of mo- 
mentum in the whole history of the Saturnian 
system should be found when the day and year of 
its nebula were equal. 


The fallacies here are two: (1) It is sup- 
posed that the sun-tides would act solely in the 
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Saturnian plane; whereas they would undoubt- 
edly turn the system over in the act. (2) The 
moment of momentum here considered is that 
of the solar system; whereas in the generation 
of satellites it is that of the Saturnian system 
itself, a totally different matter; so that the 
supposed destructive proof falls to the ground. 

The next point is on page 480, where we are 
told with regard to the acceleration of a satel- 


lite nucleus by a particle m that 

It is found by a mathematical discussion that 
this always results if the eccentricity of the orbit 
of m is greater than 


r MR 

R + \ r ’ 
where & is the radius of the orbit of the planetary 
nucleus around the sun, r the radius of the satel- 
lite nucleus around M, and M the mass of the 
planetary nucleus expressed in terms of the sun’s 
mass. In the case of the earth and moon the 
limit comes out 0.035, but in the case of the larger 
planets and closer satellites it is very much larger. 


Now the determining equation is 
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where 
a(l+e)=—R—r 
whence 
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or taking terms of the first order only 
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Comparing this with the printed value we see 
that a term of the first order has been omitted 
and one of the second kept. The result is 


that with Jupiter and his fourth satellite we 


have 
true value e—0.86 


planetesimal value e = 1.26 


or actually a hyperbolic orbit. 

The next point is from pages 478 to 481. 
The book says, speaking of the effect of par- 
ticles inside the planet’s orbit: 

The satellite nucleus is carried forward by the 
motion of M, while it moves backward in its 
revolution around M. The latter is a much slower 
motion than the former. . . . It follows from the 
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direction of motion of the satellite nucleus that 
in this case its motion around M will be acceler- 
ated by its collision with m. ... The effect of the 
accelerations by the scattered material is to en- 
large the orbit of the satellite nucleus, and to 
prevent its being drawn down upon the growing 
planetary nucleus. 

Now the speeds of the larger planets and of 


their satellites are as follows: 


Speed in Miles per Second 


Of Primary Of Satellite 
in Orbit about Primary 
Jupiter 8.1 
Sat. 1 10.7 
2 8.5 
3 6.7 
4 5.1 
Saturn 6.0 
Sat. 1 9.0 
2 8.2 
3 7.9 
4 6.3 
5 5.3 
6 3.5 
8 2.0 
Uranus 4.2 
Sat. 1 3.5 
2 2.9 
3 2.3 
4 2.0 
Neptune 3.4 
Sat. 1 2.7 


On the very face of the table it will be seen 
that six satellites contradict the book. When 
we get into it deeper we find they all do. Thus 
if we suppose the colliding particles to be 
equally distributed in space we have for those 
within the planet’s orbit: 


‘(2a -- 1) Yaleda 
J % "idle 
for their mean velocity at the point of col- 
lision; a being the semi-major axis of any par- 
ticle. 
This equals 0.79 of the planet’s orbital speed. 
A result substantially similar is got for any 
other possible distribution. 
From this it appears that all the large satel- 
lites of all the large planets have spatial 


speeds which would cause them to be retarded 
by such impacts or exactly the opposite of 
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what the book states. So that the supposed 
proof by this of the planetesimal hypothesis 
turns out to be a disproof of it. 
From what we have said it will be seen that 
the hypothesis expounded will not work. 
PercivaL Lowe. 


THE NOMENCLATURE QUESTION 


To THE Epiror or Science: May I add a 
few words to the excellent letters by Mr. F. 
N. Balch* and Dr. W. H. Dall? 

It is necessary first to assume that zoolo- 
gists in general accept or wish to accept the 
rules drawn up by the Nomenclature Com- 
mittee of the International Zoological Con- 
gress. The assumption may be a ridiculous 
one, but it will at any rate be admitted that 
until those rules are generally accepted fur- 
ther discussion is premature. 

I agree with Dr. Dall that most cases can 
be settled by a rigid application of the code. 
There are a few in which the interpretation 
or application of the code may be obscure. 
These must be remedied either by greater 
precision in the rules or by the decisions of a 
court in the manner described by Mr. Balch. 
There are other cases in which the conse- 
quences of the rules are perfectly clear, but 
at the same time exceedingly unfortunate—so 
unfortunate indeed are some of them that a 
great many zoologists are beginning to say 
“So much the worse for the rules.”” A phrase 
has often been used that we should accept the 
principle of priority “tempered with common 
sense.” This would be all very well if there 
were such a thing as common sense, but it is 
notorious that in these matters quot homines, 
tot sententie. In a recent paper’ I have 
therefore ventured to repeat an old proposal, 
for which the time now seems to Le more ripe, 
and as that paper may not be very widely seen, 
I ask you to print the following extracts: 


* SCIENCE, June 25, pp. 998-1000. 

* Science, July 30, pp. 147-149. 

* See, for instance, a letter to Nature for August 
27, 1908, pp. 394-395, signed by many leading 
British zoologists. 

*“ Some Common Crinoid Names, and the Fixa- 
tion of Nomenclature,” Ann, Mag. Nat. Hist. (8), 
IV., pp. 37-42, July, 1909. 
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The only possible alternative to strict following 
of rules is that zoologists should agree to accept 
as final the decision of some authority by them 
appointed. The vehicle for such authority already 
exists in the Nomenclature Committee of the In- 
ternational Zoological Congress, the only body 
that has any claim to represent either all branches 
of zoology or all nationalities. 

If I may indicate a convenient form of pro- 
cedure, I would suggest that those zoologists who 
wish to protect certain names should lay the com- 
plete facts of the case before the committee, and 
should accompany their request for the retention 
of certain definite names in defiance of the rules 
by the signatures of as many workers on the 
group affected as they can obtain. Due announce- 
ment of the proposed step should be made in cer- 
tain widely circulated journals and a reasonable 
time should be allowed for the reception of pro- 
tests. The committee should ultimately give its 
decision, and this decision should be published in 
the aforesaid journals. A summary of the labors 
of the committee in this direction would of course 
be given from time to time in the publications of 
the International Zoological Congress. 

The precise style or mode of appointment of the 
desired authority does not greatly matter, if only 
zoologists will agree to accept it. But that it 
should consist of experts will doubtless be con- 
ceded. The ruling may be arbitrary, but it must 
none the less be made with knowledge of all the 
circumstances of the case and of the results that 
will follow from it. It must be clearly under- 
stood that the decision is to be made, not because 
it is in accordance with the rules, but because it 
is to produce practical convenience. 


The next steps appear to be, on the one hand, 
to find out whether a sufficient number of 
leading zoologists are in favor of these pro- 
posals ; on the other hand, to induce the Inter- 
national Committee to undertake this added 
responsibility. 

F. A. Batuer 





SCIENTIFIC BOOKS 


Die binokularen Instrumente, Nach Quellen 
bearbeitet. Von Morirz von Rour. Berlin, 


Verlag von Julius Springer. Pp. 223, 1908. 
This book has been written by one of a 
small group of men who have grown into 
prominence by their original work in connec- 
tion with the optical establishment of Carl 
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Zeiss at Jena, where for many years the scien- 
tific head was Professor E. Abbe. This firm 
has been known the world over for its high 
standards; and in photographic and micro- 
scopical optics, regarded from both the prac- 
tical and the purely scientific standpoint, 
Abbe up to the time of his death was without 
a peer. His successors, Czapski, Pulfrich and 
von Rohr have adopted the ideals of their 
master; and in addition to the details in- 
volved in directing the scientific work of a 
large business they have found time to write 
books that are accepted as important contri- 
butions to optical science. 

The first part, or theoretic section, of the 
present volume includes a general introduc- 
tion, a chapter on monocular vision, and one 
on binocular vision, in which account is taken 
of certain limitations that must be heeded, 
due to the fact that the eye is not a simple 
instrument but an optical system which dif- 
fers in some important respects from artificial 
instruments. This is true, whether the vision 
is direct or indirect, with one eye or with a 
pair of eyes used in conjunction with each 
other. 

The greater part of the book is taken up 
with the historic development of the subject. 
The earliest binocular instrument dates back 
to the beginning of the seventeenth century 
when Lipperhey, in Holland, constructed the 
first telescope, and gave to Galileo the starting 
point for his epoch-making discoveries in as- 
tronomy. Lipperhey soon constructed a 
double telescope consisting of a pair of paral- 
lel tubes, each with convex and concave lens, 
so that by simultaneous use of both eyes 
double as much light could be received from 
the same distant object. There was no con- 
ception that the images received were in any 
way different, but the binocular instrument 
which we call an opera glass, was made prior 
to 1625, even though not much used. Before 
the end of that century improvements had 
been introduced for adaptation to varying 
interocular distance, and for focusing to suit 
the varying distances of objects. 

Aside from the use of the telescope the 
superiority of a pair of eyes over a single eye 
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was maintained as early as 1671 by Cherubin 
d’Orleans who introduced the theory of corre- 
sponding retinal points to account for the 
perception of a single field of view through a 
double telescope. The geometric theory of 
visual triangulation, which has been so much 
associated with the name of Brewster, ante- 
dates his work by nearly a century, having 
been introduced by Wiedenburg in 1735. If 
any one man is worthy to be considered the 
father of physiological optics it is Robert 
Smith, whose “compleat system of opticks ” 
was published at Cambridge in 1738. New- 
ton had died in 1727, with apparently little 
knowledge of the eye other than as a mere 
recipient of light. Smith recognized the ad- 
vantage of two eyes in securing a more com- 
prehensive view of a near object and thus per- 
ceiving spatial depth, and he discovered the 
important réle of play of the eyes in com- 
this him is due 
the record of the first binocular experiment 
eyes, that of holding 
a pair of compass dividers at arm’s length, 
and adjusting the opening so that 
retinal fusion is secured for the 
images of opposite terminal points 
when the visual lines are made par- 
allel. This is now a familiar mode 
of measuring interocular distance. 
He modified the experiment by 
substituting cross vision and thus 
securing the appearance of a three- 
legged compass, the middle leg be- 
ing seen binocularly, the others 
monocularly. It was but a short 
step from this to the first recorded 
stereoscopic drawing (shown in the 
accompanying diagram). Let the 
: . observer’s eyes, above R and JZ 
L R respectively, be initially directed 

to the point, P, of a vertical pin 
pressing on the paper. Its projection for the 
right eye is the horizontal line Pa; for the left 
eye, Pb. Now change the point of fixation to 
the head of the pin, which is monocularly 
aligned with a and b respectively. On sud- 
denly lifting the pin away it is apparently re- 
placed by a vertical black line in space, which 


pleting perception. To 


with the unaided 


ads 
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is the binocular image of Pa and Pb, while the 
horizontal monocular images are still seen ad- 
ditionally. The scale of the diagram is neces- 
sarily rather small. Neither Robert Smith 
nor any of his successors for nearly a century 
applied this stereoscopic experiment to more 
complex drawings, but through them the way 
was well prepared for the inventor of the re- 
flecting stereoscope, Wheatstone, a little over 
seventy years ago. 

Von Rohr gives an interesting account of 
the work of Wheatstone to whom is due the 
discovery that, since the two retinal images of 
an object occupying three dimensions in space 
are sensibly different, the corresponding 
images on a larger scale may be made on 
paper or other suitable surface, either by 
hand or by the new art of photography just 
then in its infancy; and that these may be 
suitably arranged for simultaneous binocular 
observation with the attainment of virtual re- 
lief in space. This was distinctly conceived 
by him in 1833 but not published until 1838. 
Others had understood the essential conditions 
of binocular vision, but he was the first to re- 
produce them artificially and bring them under 
control. His own discovery of these condi- 
tions was likewise independent. 

Wheatstone soon had his critics, one of 
whom, Briicke, stoutly contested his views, 
laying the utmost stress on corresponding 
retinal points, motion of the eyes, and espe- 
cially variations of convergence. Another 
critic, Tourtual, in 1841, used a modification 
of Wheatstone’s stereoscope and obtained re- 
lief effects from a pair of identically similar 
drawings by slight opposite rotation of these 
about parallel vertical axes. This seemed to 
contravene Wheatstone’s claim that the pair of 
pictures must be different. Just forty years 
afterward the same discovery was indepen- 
dently made by the present writer, who was 
ignorant of Tourtual’s work or his existence; 
and it was published by him as “a new mode 
of stereoscopy.”” He did not, however, find his 
discovery to contravene Wheatstone’s views. 
On the contrary it was a novel confirmation 
of them, by which either orthoscopic or pseu- 

American Journal of Science, April, 1882. 
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doseopie relief was obtainable at will from a 
pair of exactly similar drawings by varying 
the conditions of geometric perspective with 
regard to two eyes. So far as the experiment 
is concerned, priority must now be assigned to 
Tourtual. In Helmholtz’s standard work on 
physiological optics Tourtual’s name is sev- 
eral times mentioned in connection with other 
subjects, but, until recently, his experiments 
on the subject now under discussion seem to 
have been completely forgotten. 

Wheatstone’s most persistent and malignant 
eritie was Sir David Brewster, whose lenticu- 
lar stereoscope was brought out in 1849. 
There have been few quarrels in connection 
with scientific discovery more bitter than this, 
at least on one side. That Brewster was both 
wrong and unreasonable seems to have been 
eoneceded quite generally. A partial excuse 
was found in his advanced age, eighty-six 
years at the time of his death in 1868. 

During the decade from 1850 to 1860 the 
interest in stereoscopy, both on the part of 
students of science and by the general public 
was at its height; as great perhaps as the 
popular enthusiasm about X-rays during the 
first year or two after Roentgen’s discovery in 
1895. The possibility of its application to the 
microscope was soon recognized, and the first 
binocular microscope was devised and de- 
scribed by Dr. Riddell, of New Orleans, in 
1852. It was greatly improved subsequently, 
especially by Wenham in England, whose con- 
tributions on this subject extend from 1853 to 
1878. There was a large field for activity in 
the application of photography to the prepara- 
tion of double pictures for use with the stereo- 
scope. This was first done by Wheatstone; 
and the first binocular camera was devised by 
Brewster in 1849. Dr. F. A. P. Barnard, for 
nearly a quarter of a century president of 
Columbia College, published in 1853 a method 
of taking daguerreotype pictures for the stereo- 
scope, by suitable adjustment of mirrors in 
conjunction with an ordinary camera. Pro- 
fessor Rood, in 1861, published a method of 
producing stereographs by hand, and an article 
on the practical application of photography to 
the microscope. Among others in America 
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who were active during this period was Pro- 
fessor W. B. Rogers, founder of the Massa- 
chusetts Institute of Technology, who in 1855 
and 1856 published several notable articles on 
binocular vision in what was then known as 
Silliman’s Journal. Professor Edward Emer- 
son, who has but lately passed away, was first 
stimulated by his colleague, Rood, and pub- 
lished papers on this subject in 1863 and 1864, 
his second paper being a vigorous blow against 
Brewster in the unhappy strife already men- 
tioned. In 1861 Dr. Oliver Wendell Holmes 
devised what became currently known as the 
American stereoscope, the only form exten- 
sively used in this country since that time. 
He declined to patent what would certainly 
have been a fertile source of revenue. Such 
was the popular demand that according to 
Brewster’s estimate more than a half million 
of his stereoscopes were made during the first 
six years after his invention was put on the 
market by Duboseq, the head of a well-known 
firm of French opticians. On both sides of 
the Atlantic the market became overstocked, 
and after the first dozen years both scientific 
and popular interest in stereoscopy steadily de- 
clined. This decline, in the opinion of von 
Rohr, reached its lowest point during the de- 
eade from 1880 to 1890. The public had been 
sated, amateur workers found little more to 
seek, and investigators like Dove and Helm- 
holtz, though still faithful, were turning their 
attention into other directions. 

Accepting these facts it was perhaps nat- 
ural for von Rohr to assume that in America, 
the home of practical men, it was useless to 
look for further work in physiological optics. 
He has no references to work published in any 
American scientific journal since 1865. The 
present writer is indebted to him for some 
very appreciative words about a form of re- 
versible stereoscope designed for special pur- 
poses in 1882, but von Rohr’s knowledge of 
the instrument was obtained from the patent 
office records, and not from the American 
or English scientific journals. It was rather 
unwillingly patented with full knowledge 
that it had little or no commercial value. 
But the most important oversight has been 
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his failure to notice any of the writings 


of Joseph Le Conte who certainly was well 


known to a wide circle of readers in this 


subject. There was, of course, room for dif- 
ference of opinion about the validity of re- 
sults, for Dr. Le Conte’s first papers were 
evoked by what he considered to be mistakes 
made by Claparéde and Helmholtz. Between 
1868 and 1882 he published more than a dozen 
papers on physiological optics in the American 
Journal of Science; and the substance of these 
was afterward incorporated in a volume on 
“Sight,” which passed through several edi- 
tions. His acuteness as an observer was gen- 
erally conceded, and the value of his work was 
certainly greater than that of some whose work 
had been done in Germany. He was not a 
mechanical inventor, and no instruments are 
This fact may possibly ac- 
count for failure to recognize his theoretic 
book on “ Binokularen Instru- 
mente,” but in this book there is much inter- 


ascribed to him. 
work in a 


esting reading on theoretic matters. 

Since 1890 von Rohr finds a renewal of in- 
terest in binocular vision to have set in. For 
this much credit is due to Dr. Abbe and the 
school of scientific workers stimulated by him. 
The binocular microscope had passed out of 
favor, but between 1880 and 1895 Abbe pub- 
lished a considerable number of papers on 
binocular and telescopes, in 
improvements of such 
marked value as to compel attention. Since 
his death the work of development has been 


microscopes 


which he described 


continued by his suecessors, and to-day the 
Optische Werkstitte at Jena constitute the 
center from which most of the modern binocu- 
lar instruments have been issued. Among the 
most important of these are the Zeiss stereo- 
field with Porro prisms, 
which are now the standards of excellence in 
this branch of applied opties. 


binocular glasses 


The third part of von Rohr’s book is a sys- 
tematic arrangement of its contents and a val- 
uable index of the literature of the subject. 
The care and thoroughness with which this 
has been prepared is worthy of much praise; 
indeed it is a model of its kind, and is signifi- 
cant of the dominant standards where optical 
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literature is as completely methodized as me- 
chanical work. W. LeC. Srevens 
WASHINGTON AND LEE UNIVERSITY, 
July 12, 1909 


Intracellular Enzymes—A Course of Lectures 
Given in the Physiological Laboratory, Uni- 
versity of London. By H. M. Vernovy, 
M.A., M.D., Fellow of Magdalen College, 
and Lecturer on Physiology at Exeter and 
Queen’s Colleges, Oxford. London, John 
Murray. 1908. Pp. xi+240. _ Price 
7s. 6d. net. 

It is only a few years since Professor Hof- 
meister expressed the view, in a noteworthy 
lecture, that sooner or later appropriate, 
specific enzymes would be discovered to ac- 
count for each of the manifold vital chemical 
activities of cells. The recognition of the im- 
portance of enzymes in these diverse physio- 
logical functions has made it easier to under- 
stand how a minute cell can be the seat of 
such a multiplicity of reactions, and how it is 
possible for the latter to go on side by side in 
the living protoplasm. Physiological chem- 
istry has lately witnessed an unusual growth 
of knowledge in the domain which includes 
fermentative reactions, particularly those as- 
sociated with the so-called intracellular or 
endo-enzymes. The well-known books of 
Green, Oppenheimer and Effront have been 
helpful as guides to the literature, but Dr. 
Vernon’s volume is the more welcome because 
it reviews the newest contributions and pre- 
sents the subject in a style that is actually 
readable. 

It is, indeed, quite a contrast to turn from 
the conventional chapter on pepsin and trypsin 
written a dozen or more years ago, to the pages 
of Dr. Vernon’s lectures, in which the role of 
the newly recognized enzymes in various bio- 
logical processes is described. Historical per- 
spective and not a little critique characterize 
the author’s descriptions. One becomes ac- 
quainted with the bearing of enzymes on 
nucleoprotein and purine metabolism; with 
the present status of zymase and lactacidase 
enzymes; the perplexing problems of so-called 

* Hofmeister, “ Die chemische Organisation der 
Zelle,” Braunschweig, 1901. 
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oxidases and peroxidases; and the possible in- 
terrelations of enzymes and functional capac- 
ity. Chapters on the constitution and mode of 
action of enzymes present numerous newer 
aspects of study—the identity of rennin and 
proteolytic enzymes, their adsorption phe- 
nomena, the laws of enzyme action, and its 
reversibility, ete. A final chapter deals with 
some of the more obscure relations of enzymes 
to protoplasm and their environment. 

Dr. Vernon distinguishes the intracellular 
enzymes from the exo-enzymes found in many 
secretions “by reason of the facts that they 
are bound up in the protoplasm of the cells, 
and, so long as these cells retain their vitality, 
ean only exert their activity intracellularly.” 
It is perhaps doubtful whether a rigid defini- 
tion of this sort can be successfully defended. 
The author at any rate has extended his dis- 
cussion in places beyond the bounds of strictly 
intracellular functions; and he has dispelled 
the fear that “the subject of these lectures 
might at first sight be regarded as too small 
and unimportant to warrant their reproduc- 
tion in book form.” They are entertaining as 
well as helpful. Incidentally, as a specimen of 
good book-making the volume is in striking 
contrast to the average American product. 

LAFAYETTE B. MENDEL 
SHEFFIELD SCIENTIFIC SCHOOL, 
YALE UNIVERSITY 


Plankton Investigations of the Danish Lakes. 
By C. WEesENBERG-LuND. Copenhagen, 1908. 
Pp. xii+ 389. Appendix with forty-six 
tables. 

This is the second volume from the pen of 
Dr. Wesenberg-Lund dealing with the investi- 
gations that have been made at the Danish 
Freshwater Laboratory. In the first volume, 
published in 1904, the plankton is treated 
chiefly from the qualitative and quantitative 
standpoints. In the present one the origin 


and variation of the Baltic fresh-water plank- 
ton forms are discussed. The variations have 
been studied by statistical methods in a large 
amount of material that was collected during 
a period of ten years. 

The author attributes seasonal variations to 
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the increase in the temperature of the water 
in the spring which lowers its specific gravity 
and viscosity, thus increasing the rate of sink- 
ing of plankton organisms. In response to 
this change, the organisms increase their 
buoyancy by adaptations which tend to pre- 
vent accelerated sinking. The rate of sink- 
ing of an organism depends upon its over- 
weight, that is, how much heavier it is than 
the water, its form and relative superficial 
area, and the viscosity of the water. The 
first two, over-weight and form-resistance, are 
the biological factors involved and are con- 
ditioned by the organism itself. Buoyancy 
may be increased by reducing the over-weight, 
or by increasing the form-resistance. The 
latter may be increased by enlarging the rela- 
tive surface through a decrease in volume, by 
enlarging the absolute surface through an 
increase in the longitudinal axis or the forma- 
tion of processes, or by gelatinous coverings. 
Such adaptations constitute seasonal varia- 
tions and these are discussed in Chapters II. 
to XI. 

Among the diatoms, it was found that 
Tabellaria and Asterionella form chains in the 
spring but they become stellate in summer. 
There are variations in the size of the cell, - 
also, which are not seasonal but which seem to 
have a cycle of four to five years. 

In Ceratium hirundinella the individuals 
are comparatively small in April and early 
May and at this time a fourth horn may be 
entirely absent or only feebly developed. In 
late May and in June there is a very consider- 
able increase in size (100u in length in a 
month) and a fourth horn suddenly develops. 
In the latter part of July and in August, the 
individuals decrease in size and the fourth 
horn nearly or entirely disappears. 

Definite seasonal variations were found in 
only two rotifers, Anurwa cochlearis and 
Asplanchna. The variations begin in May 
and June and the individuals differ most from 
the typical, or winter form, when the water 
reaches its highest temperature. Late in the 
autumn they return again to their normal ap- 
pearance. 

Dr. Wesenberg-Lund thinks there is ample 
justification for the reduction of the pond and 
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the various lake forms of the long-spined 
Daphnize to one species, viz., Daphnia longi- 
spina. The winter forms of Daphnia hya- 
lina, Hyalodaphnia (Daphnia) cucullata and 
Cephaloxus can not be distinguished from each 
other and they remain indistinguishable in 
the spring till the water reaches a tempera- 
ture of 14° to 16° C. As the temperature 
rises above this, these indistinguishable forms 
change in the course of two or three weeks 
into the slenderer and lighter summer forms 
which show all the characteristics of the dif- 
ferent races to which they belong. In the 
autumn all return again to the common race 
form which is found from December until 
April. The autumn change extends over a 
longer period than the spring change. 

Bosmina coregoni shows a decided seasonal 
variation while B. longirostris shows only an 
extremely slight one. 

The author reaches the conclusion that local 
and seasonal variations arose during the 
glacial epoch and are to be considered as the 
reply of the organism to the greater differen- 
tiation in environment; in part at least to the 
greater claims made by the rising temperature 
on the floating power of the organism. The 
return to the arctic form in winter shows that 
seasonal variation is a condensed summary 
of the development which the organisms have 
undergone from the glacial period to the 
present time. 

The long period of time covered by the col- 
lections used for this study, and the large 
amount of material that has been examined, 
make this a most valuable contribution to this 
phase of limnological investigations. 

©. Jupay 


JOURNALS AND 


SCIENTIFIC ARTICLES 
The Journal of Biological Chemistry, Vol. 
VIL, No. 4, August, 1909, issued August 12, 
1909, contains the following: “ The Spontane- 
ous Oxidation of Cystin and the Action of 
Iron and Cyanides upon it: The Action of 
Metals and Strong Salt Solutions on the 
Spontaneous Oxidation of Cystein,” by A. P. 
Mathews and Sydney Walker. 
papers 


In these two 
which affect the 
spontaneous oxidation of cystin and cystein 


various influences 
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are described and the action explained in part, 
Analogies with cellular oxidations are pointed 
out. “On the Nature of the Chemical Mech- 
anism which Maintains the Neutrality of Tis- 
sues and Tissue-fluids,” by T. Brailsford Rob- 
ertson. The maintenance of neutrality in the 
blood plasma and tissues is largely dependent 
upon proteins. The reactions by which it is 
brought about are explained. “ Observations 
on Uricolysis, with Particular Reference to 
the Pathogenesis of ‘Urie Acid Infarcts’ in 
the Kidney of the New-born,” by H. Gideon 
Wells and Harry J. Corper. Uricolytiec fer- 
ments could not be demonstrated in human 
tissues: uric acid deposits in kidneys are not 
therefore due to failure of such enzymes. 
“Protein Metabolism in Cystinuria, II.,” by 
Horatio B. Williams and Charles G. L. Wolff. 
Various metabolic tests carried out on a pa- 
tient with cystinuria. “The Direct Colori- 
metric Determination of Phosphorus with 
Uranium Acetate and Potassium Ferrocy- 
anide,” by Robert B. Gibson and Clarence 
Estes. A convenient quantitative method 
for total phosphorus in organic compounds. 
“Notes on the Effect of Shaking upon the 
Activity of Ptyalin,” by Marie M. Harlow 
and Perey G. Stiles. Adsorption is a factor 
in explaining the curious observation that 
some enzymes may be destroyed by mechanical 
shaking. “ The Estimation of Total Sulphur 
in Urine,” by Stanley R. Benedict. Oxida- 
tion by copper nitrate very greatly facilitates 
the estimation of total sulphur. 





SPECIAL ARTICLES 


SALIENT EVENTS IN THE GEOLOGIC HISTORY OF 
CALIFORNIA 


TuHere are few regions in the world where 
the records of geologic history are more com- 
plete than in California, for every major di- 
vision is represented by marine sediments, and 
many of them also by continental deposits. 
This is made possible by the geographic posi- 
tion between two ancient and persistent bodies 
of water, the Pacific Ocean, and the Great 
Basin Sea, which alternately encroached on 
what is now California, each one supplying 
that part of the record which the other 
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omitted. The Pacific Ocean still washes the 
western shore of California, now encroaching, 
and now retreating; but the Great Basin Sea 
is long since dead, and would be buried, were 
it not for the later uplifts that rear its old 
sediments in the mountain ranges of the 
desert region. 

In early Cambrian time sedimentation be- 
gan in the eastern part of California on the 
western shores of the Great Basin Sea, and 
kept up, almost without interruption, until 
the middle of the Jurassic. During this long 
period the greater part of the state appears to 
have been above water, although during the 
Santa Lucia epoch (Paleozoic?), calcareous 
sediments were laid down in the Coast Ranges, 
and during the Carboniferous the Great Basin 
Sea spread westward and southward over 
much of the region of the Sierra Nevada. 
In the Permo-Carboniferous, California, al- 
though remote from the center of activity, 
felt the effects of the Appalachian revolution, 
for an uplift began along the axis of the 
Sierra Nevada, manifesting itself in great out- 
pourings of voleanic tuffs, which now are 
preserved as greenstones, showing by their 
marine fossils that they were deposited in the 
sea. Further west, the calcareous sediments 
of the Santa Lucia Mountains were raised 
above the sea and changed into marbles and 
schists. 

The Appalachian revolution restricted, but 
did not obliterate, the Great Basin Sea, nor 
did it confine the relentless advance of the 
Pacific Ocean, for during the Jurassic marine 
sediments were laid down along the Coast 
Ranges, and along the sides of the Sierra. 
The Franciscan series has preserved this 
record in the Coast Ranges, and the Mariposa 
formation in eastern California. 

The Cordilleran revolution began in the 
Great Basin Sea in the middle of the Jurassic, 
when that body of water, after many vicissi- 
tudes, finally went dry, and has never since 
been covered by salt water, although in later 
ages Tertiary and Quaternary lakes have been 
scattered over its dead basin. 

This elevation culminated, in late Jurassic 
time, in the upturning and metamorphism of 
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the Triassic and Jurassic sediments of the 
Sierra Nevada, and the Franciscan beds of 
the Coast Ranges. Since that time the Sierra 
Nevada has been above the sea, subjected to 
continuous erosion, and there we see the deeper 
results of metamorphism. The Coast Ranges, 
on the other hand, have been buried under the 
later Cretaceous and Tertiary sediments, and 
the deeper products of metamorphism are 
little exposed. The glaucophane schists of 
the Coast Ranges are evidences of rather 
shallow hydrothermal metamorphism, while 
the great masses of thoroughly altered rocks 
and auriferous veins of the Sierra Nevada 
show the deep-seated action in that region. 
This explains the fundamental difference be- 
tween the metamorphic rocks of the two areas, 
where the phenomenon was contemporaneous, 
and the rocks affected were similar in the be- 
ginning. 

During this epoch along the western coast, 
from Oregon to Lower California, there was 
much igneous activity, and great masses of 
serpentine are now seen throughout the Coast 
Ranges, the results of alteration of the perido- 
tite dykes that were intruded into the Francis- 
can sediments. 

It is probable, also, that the Cordilleran 
revolution was something more than a mere 
orogenic disturbance, for it marks a change 
from the warmth of the Middle Jurassic, with 
its cycads and reef-building corals, to the 
cooler epoch of the Upper Jurassic, with its 
seanty boreal fauna. The Middle Jurassic 
was of tropical type, from Mexico to Alaska, 
and uniform up to Franz Joseph Land. 
The Upper Jurassic, on the other hand, was 
of Boreal type from the Arctic Region down 
as far as California, and for a short epoch in 
the Portland these conditions extended down 
as far as Mexico. 

After this mountain-making epoch near the 
close of the Jurassic, the sea again encroached 
on the uplifted area, and the Knoxville sedi- 
ments were laid down on the western border of 
the Coast Ranges. The lower Knoxville beds 
contain a fauna closely related to that of the 
Mariposa, still with Jurassic types of Aucella, 
and with the same poverty of other animals. 
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But the upper Knoxville beds, while still re- 
taining reminiscences of the Boreal Region 
in Aucella and a few other forms, show a 
preponderance of life characteristic of more 


favorable conditions. Aucellas of northerly 
habit mingle with cephalopods that did not 
belong in the Boreal Region, and on the near- 
by land cyeads abounded. The line between 
Jurassic and Cretaceous should be drawn, not 
at the beginning of the Knoxville, but be- 
tween the lower and the upper Knoxville beds; 
the former belonging to the Portland and 
Aquilonian, while the latter belong to the 
Neocomian. 

With the opening of the Horsetown epoch, 
the revolution of faunas and floras was com- 
plete, the climate had become tropical, and 
swarms of Trigonias, Nautilus and Ammo- 
nites like those of India and eastern Africa 
occupied the shallow seas of northern Cali- 
fornia. These beds were deposited only in a 
narow strip from Shasta County down to the 
neighborhood of Mt. Diablo, the rest of the 
state being above water. 

While the Paleozoic and the earlier part of 
the Mesozoic were characterized by the forma- 
tion of immense masses of limestone, and the 
Jurassic and the Knoxville by the deposition 
of thick beds of shale, the middle Cretaceous 
inaugurated a sandstone-forming era, which 
lasted through the entire Tertiary. 

During the Upper Cretaceous Chico epoch 
the climatic conditions and faunal geography 
remained unchanged, but the sea encroached 
still farther on the land, reaching the foot of 
the Sierra Nevada, where, in Butte County, 
the unaltered and slightly tilted sandstones 
of the Upper Cretaceous may be seen resting 
upon the upturned, metamorphosed and 
eroded rocks of the backbone of California. 

By the end of Cretaceous time the sub- 
sidence and erosion of the western part of 
the continent had almost established a con- 
nection between the Pacific Gulf in California 
and Oregon and the old Mediterranean Sea 
of the Mississippi Valley. The intervening 
isthmus not covered by salt water was worn 
down to base-level, and wide expanses of flats 
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were covered with marshes, which eventually 
formed coal, preserving a very similar flora 
from the outliers of the Mississippi Valley 
almost to the Pacific coast. These coal-form- 
ing conditions reached far up into Alaska, 
where almost under the Arctic Circle types of 
plants flourished that, to-day, could not live 
in the open north of Mexico. 

In Eocene time the climatic and geographic 
conditions remained the same as in the Upper 
Cretaceous, but the sea had encroached stil] 
farther on the land, and the base-leveling of 
the backbone of the continent was more com- 
plete. The aged rivers began to deposit their 
loads of sediments, beginning the formation of 
the auriferous gravels, the first great source 
of wealth of the Pacific coast. 

Tropical conditions still prevailed up as 
far as Alaska, and coal was still formed 
abundantly where vegetation is now scanty. 
If a geologist in western America had first 
named the geologic systems, the Eocene would 
have received the name “ Carboniferous,” for 
most of the coal on the west coast belongs to 
that epoch. During the Eocene, also, a 
temporary connection was established between 
the Pacific and the Atlantic basins, for in 
California and Oregon the Atlantic “ finger- 
post of the Eocene,” Venericardia planicosta, 
is found along with Pacific types. 

Before the Miocene epoch this Atlantic con- 
nection had ceased, and the faunas of the 
later Tertiary were wholly of the Pacific type. 
The lower Miocene was still warm, for we 
find in its fauna a Nautilus still persisting, 
and other genera now found only in southern 
waters. Quiet accumulation of sediments 
with abundant organic remains, diatoms and 
radiolaria, was going on in the Coast Range 
region. From these the petroleum, which has 
added so much to the wealth of California, 
was afterwards distilled, in the great disturb- 
ance that took place after the close of the 
Monterey epoch of the middle Miocene. 

The vast outpouring of the Columbian lava 
flow, which covered an area of more than two 
hundred thousand square miles, including the 
northeastern part of California, occurred 
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about the middle of the Miocene, and the 
Coast Range disturbance was probably a local 
phase of the same revolution. 

In the upper Miocene the climate was no 
longer subtropical, but warm-temperate and 
moist, like that of the states bordering the 
present Gulf of Mexico. Marine animals like 
those of our time abounded in the waters, but 
along with them were some southern forms. 
And on the land elms, walnuts, hickories and 
laurels flourished, indicating a temperate, 
rainy climate, moister if not milder than that 
of to-day in the same region. 

In the Sierra Nevada in this epoch there 

were large rivers, not running swiftly in deep 
canyons, as they do now, but winding slowly 
down low grades, overloaded with sediments, 
the auriferous gravels. These dead rivers, 
which must have run on a low plain not far 
above sea-level, are now found high up in the 
Sierra Nevada, with their channels buried 
deeply under later lava flows, and warped by 
later orogenic movements. 
“In the Pliocene the warm-temperate types 
of plants have disappeared temporarily, and 
the salt-water faunas, too, show a change for 
the worse. The fresh-water Pliocene lake 
beds also show the influence of a cooler cli- 
mate, for while many of the fossil mollusca 
are the same as species now existing in that 
region, others that are still living are now 
found only in the Klamath Mountains. 

Now the land had begun to encroach on the 
sea, and the shore was receding westward. 
The whole west coast was rising, and the salt 
waters no longer reached to the foot of the 
Sierra Nevada, nor even to the great valley. 
But the elevation was not uniform, for valleys 
in the Coast Ranges that had been cut during 
the Miocene were filled with sediments during 
the Pliocene, which was made possible by 
local subsidence along the coast. The im- 


mense deposits of the Great Valley belong 
partly to this epoch, and partly to the Quater- 
nary, but they are wholly of fluviatile origin. 
These gravels and silts have been bored into 
to the depth of three thousand feet in the 
middle of the Great Valley, and still bed-rock 
was not reached. 


SCIENCE 





349 


During the Pliocene the Sierra Nevada was 
elevated again, and the rejuvenation of the 
streams carried the sediments out of the 
mountains to the flats of the valley floor, 
piling up the gravels and clays now known as 
the Tulare formation. California of that 
time was very much like California of to-day, 
with a great mountain range on the east; in 
the middle a long, broad valley, low-lying, and 
covered in many places by fresh-water lakes; 
and on the west, a long, low, narrow mountain 
range. On the submerged narrow coastal 
plain, and in troughs parallel to this range, 
were laid down the marine Pliocene sediments. 

About the close of the Pliocene, and in early 
Quaternary, the elevation of the west coast 
continued, causing deep canyons to be exca- 
vated by the vigorous streams, in the Sierra 
Nevada, and in the Coast Ranges. This epoch 
has been called by Professor Le Conte the 
Sierran epoch. The results of this erosion are 
still seen in the deep canyons, the most stri- 
king scenic features of the Sierra Nevada, 
but those of the Coast Ranges are now seen 
only on hydrographic charts, for they are now 
buried two or three thousand feet under the 
ocean. This shows that in early Quaternary 
time the coast stood two or three thousand feet 
higher than now. The record of that time is 
purely one of events, for the sediments that 
were laid down in the bordering sea are now 
covered by the ocean, and the region that is 
now above sea-level stood too high for much 
deposition. The Sierran epoch corresponds to 
the pre-Glacial or Ozarkian epoch of the east- 
ern states. 

Increasing cold accompanied the period of 
elevation, and this culminated in the Glacial 
Epoch, in which the Sierra Nevada was cov- 
ered by a continuous sheet of ice. The ice 
made its way down sheltering canyons to 
places that are now 3,500 feet above sea-level, 
but which then stood several thousand feet 
higher. This means that in the Glacial 
Epoch the climate of California was very 
similar to that which now prevails on the 
Olympic Peninsula in Washington, for in that 
region glaciers still come down to 6,000 feet 
above the sea, the climate is cool and rainy, 
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Synopsis of Quaternary History of California. 


Subsidence epoch of 
Golden Gate and other of the West Coast. 
bays. 


Invasion of Golden Gate River System by tide water and formation of the harbors 
This subsidence has been going on until very recent time, for 
Indian shell mounds around the Bay of San Francisco are partly flooded. 





Period of uplift and scouring out the channels filled during the San ‘Pedro 
epoch, forming terraces in the fluviatile sediments of San Benito Valley, and 
nearly all the valleys of the Coast Range. 

San Pedro truncate the upper San Pedro beds and are later than they. 
(higher) wave-cut terraces of the West Coast probably date back to the Sierran 


Terrace Epoch. 


Terrace. 


epoch. 


Upper San Pedro. 


poch of depres- 


Champlain. 


Lower San Pedro. 
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sion along the coast. 


Coast stood 300-700 


ft. lower than now. 


(luaternary. 


Glacial. 


Sierran Epoch. 
Probably longer 
than all the rest of 
the Quaternary. 


ments (now exposed). 


Pre-Glacial. 


Merced beds. 
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and the forests consist almost entirely of 
conifers. 

During the period of elevation the Channel 
Islands off the coast of southern California 
were connected with the mainland, allowing 
mammoths to make their way across on dry 
land. The channel was then a gulf, not un- 
like the present Gulf of California, and may 
appropriately be called the Santa Barbara 
Gulf. 

After the Glacial Epoch had passed, there 
came another era of subsidence, but this time 
on a small scale, affecting only the immediate 
shore-line, which stood for a time from three 
to seven hundred feet lower than now. Dur- 
ing this period were accumulated the marine 
San Pedro beds, known chiefly in the Santa 
Barbara Gulf. At first the water was a little 
colder than at present, allowing marine life 
now characteristic of Puget Sound to flourish 
as far south as San Pedro. Then it became 


Cold water. 
Marine fauna. 


Period of elevation of the West Coast, forming the 
'great canyons off the Sierras and the submerged 
canyons of the coast. A period of no marine sedi- 
n part contemporaneous 
with the Glacial Epoch, for the glaciers of the Sierra 
| Nevada came down some of the canyons. 

The West Coast then stood about 3,000 ft. higher | as shown by the Santa Rosa 
than now, as shown by the submerged Monterey Bay 
canyon at a depth of 3,000 ft. 


The youngest (lowest) terraces of the 
The older 





Warm water. 
Marine fauna. 


| Epoch of filling preexisting valleys with gravels 


and other fluviatile sediments. Seen in the Salinas 
Valley, Santa Clara Valley, San Benito Valley and 
| the Great Valley. 





The principal terracing 
along the coast took place 
at this time, and also the 
Channel Islands were con- 
nected with the mainland, 


Mammoth. 








Period of depression and filling of troughs with marine Pliocene sediments, 
_and formation of great Pliocene lakes above sea level. 





warmer, and, for a short time, species that to- 
day can not live north of Lower California 
made the Santa Barbara Gulf their home. 
This history is remarkably like that of New 
England, where a warm Champlain epoch of 
depression followed the Ice Age. 

After the San Pedro epoch there came on 
the west coast a renewed elevation, causing 
the streams to terrace the alluvial deposits 
that had filled the lowered valleys in the pre- 
ceding epoch. This, too, has its counterpart 
in the Terrace epoch of New England. This 
time has left us no marine record, but only 
terraces on the streams, and along the shore. 

The last phase in the physical history of the 
west coast is the recent subsidence that al- 
lowed the sea to encroach on the river valleys, 
forming the Bay of San Francisco, and other 
bays along the coast. This has been going on 
almost into modern time, for Indian shell 
mounds, apparently made by the same race 
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that still exists in California, have been 
flooded by the continued subsidence of the Bay 
of San Francisco. 

It is remarkable and little appreciated that 
the physical history of the Pacific coast should 
he so like that of the eastern coast of America. 
On both sides we have the preglacial, Sierran 
or Ozarkian, elevation of the land, and erosion 
of deep canyons; the southward advance of 
the glaciers; the Champlain, or San Pedro, 
subsidence and amelioration of the climate; 
the Terrace elevation and moderate erosion; 
and the recent subsidence that made the fiords 
of New England and of Puget Sound, the 
gentler bays of California and Oregon on the 
west, and the sounds of the Atlantic states on 
the east. On both sides of the continent sub- 
merged canyons run out to sea, marking the 
course of drowned rivers of early Quaternary 
time, now forming channels of’ navigation, 
making possible the maritime commercial cen- 
ters of the east and the west. 

JAMES PerRRIN SMITH 





THE WINNIPEG MEETING OF THE BRITISH 
ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE 


Tue seventy-ninth annual meeting of the British 
Association for the Advancement of Science was 
held at Winnipeg, Canada, August 25 to Sep- 
tember 1, under the presidency of Sir J. J. Thom- 
son, professor of experimental physics in the 
University of Cambridge. This was the fourth 
time only in the long history of the association 
that it met outside of the British Isles; the other 
three being Montreal 1884, Toronto 1897, and 
South Africa 1905. The westward movement of 
the Canadian meetings and the increasing fre- 
queney of the meetings outside of the British 
Isles afford much food for thought, and the 
former was the source of many comments as 
regards the rapid development of central Canada 
and of Winnipeg in particular. 

The inaugural meeting, held in the Walker 
Theater on the evening of August 25, was opened 
by the rising of Professor Geo. Carey Foster, who 
asked Major MacMahon, the general secretary, to 
read a letter from the retiring president, Francis 
Darwin, who was unable to be present. After the 
reading of this letter the president-elect, Sir 
Joseph Thomson, read his inaugural address, deal- 
ing with a wide range of educational matters in 
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a very scholarly manner. His expressed wish that 
the interchange of students between the British 
Isles and Canada should increase was received 
with loud applause. 

After this address Mayor Evans, of Winnipeg, 
welcomed the association and delivered a very 
interesting address, which was in part as follows: 

“To the men and women who have earned by 
their services the position of leaders in the work 
of science and to the association which is devoted 
to the encouragement of scientific investigation 
and the spread of scientific truth, we would do all 
honor and to them we extend a hearty welcome to 
our city and to our country. To those who are 
present from the nations of continental Europe 
and from the United States we offer a particular 
welcome to this portion of the British empire, for 
beyond the value of their contributions to the 
success of this meeting from the scientific stand- 
point, their consent to participate in the work of 
this association must strengthen among the na- 
tions the realization of unity of interests in the 
fundamental concerns of life, which should, and we 
believe will, tend more and more to lessen the 
causes of serious dispute. 

“ But cosmopolitan as it is and must be in its 
spirit, we do not forget that this is the British 
Association for the Advancement of Science, an 
institution of our own empire, with its origin and 
home in the heart of that empire. To it, as an 
evidence of the vitality of the higher life of the 
empire and as a most important agency in the 
improvement of the material conditions of the 
British peoples, as well as in the stimulation and 
discipline of their rational powers, we give a 
welcome that draws a quality from our common 
patriotism. We have by custom no ceremony that 
bestows the freedom of the city, but with all the 
cordial significance of that formality we bid you 
to be free in Winnipeg. Our city is such as you 
may see it. The observations of a day will, how- 
ever, give you only the statical facts of the city, 
whereas the real Winnipeg is essentially a study 
in dynamics. It has trebled its population in the 
past eight years and is increasing to-day in that 
ratio. Literature is distributed to its citizens in 
forty-five languages and dialects and immigrants 
are daily coming from all quarters of the earth. 
It is the principal city of central and western 
Canada, so situated between the Great Lakes to 
the north and the international boundaries that 
all the traffic in Canada between the east and the 
west does and must pass through it. Its business 


is expanding in proportion to the remarkably 
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rapid development of western Canada. Its build- 


ings, its public improvements and its institutions 


represent our efforts to meet the needs that are 
growing from hour to hour. In these respects we 
trust that Winnipeg may prove of interest to 
you.” 

The sectional meetings opened on Thursday 
morning and continued until the programs were 
completed with the exception that all of Saturday 
was devoted to excursions to various points of 
interest. By means of the many joint meetings 
and the numerous excursions, the members of the 
various sections were brought into closer contact 
and this contact between the scientists represent- 
ing various fields of knowledge is one of the most 
important features of the Associations for the 
Advancement of Science. Perhaps the most im- 
portant factor to promote such contact at the 
Winnipeg meeting was the excursion to the Pacific 
coast for which the western provinces and cities 
provided the financial support. 

A feature which aroused considerable comment 
on the part of the members from the United 
States and even of those from England was the 
great strength of Section A. Not only did this 
section have an imposing program, but the in- 
terest at its meetings and the large number of 
distinguished scientists who participated in its 
discussions were most gratifying evidences of the 
vigor and health of the section. It would be of 
interest to inquire to what extent the meetings 
of the British Association are responsible for the 
long line of distinguished mathematical physicists 
who adorn British scholarship; and also to in- 
quire to what extent the separation of mathe- 
matics and physics in the American Association 
has contributed to our lamentable and disgraceful 
lack of such physicists. The tact that the presi- 
dent of the association is a member of this section 
contributed to the interest in its meetings. For 
the consideration of the more technical papers the 
with this 
arrangement the meetings extended through Sep- 


section met in subsections and even 
tember 1. 

devoted to 
agriculture was a special feature of this meeting, 
but its success inspired the hope on the part of 
those especially interested that it might become 
a permanent feature of the association. It seemed 
that such a_ subsection 
should be inaugurated at the Winnipeg meeting in 
view of the special interests of this country. This 
was only one of many ways in which the associa- 
tion made direct returns for the great liberality 
exhibited by Canada in general and by Winnipeg 


The organization of a subsection 


especially appropriate 
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in particular, in providing for the entertainment 
of their distinguished guests. Another direct 
return was the arousing of interest in the Uni- 
versity of Manitoba and its needs for better equip- 
ment. The facilities for higher education, espe- 
cially the library facilities for specialists, have 
not been developed as rapidly as the rich materia] 
advances might lead one to expect. It seems prob- 
able that the most important local result of this 
meeting will be a more rapid development of the 
provincial university and a deeper appreciation of 
the importance of research, 

While the total attendance of members and 
associates, about fourteen hundred, was only 
about half of the maximum number, yet the meet- 
ing was a little larger than the one held at 
Toronto and the ratio of noted scientists was 
unusually large. About one hundred and fifty of 
the members and associates came from the United 
States, and about five hundred from Europe. 

Notwithstanding the fact that Winnipeg has 
over one hundred and twenty thousand inhabit- 
ants, the daily papers devoted much space to thie 
reports of the meeting and their reports were 
favorable and unusually reliable. The Manitoba 
Free Press on September 1 said on the editor's 
page, “ To-day’s sessions bring to a close the most 
important meeting ever assembled in Winnipeg.” 
The city was beautifully illuminated every night 
and the front of the City Hall had an arrangement 
of lights forming, in large letters, the words 
“Welcome British Association.” Directions for 
finding the various meeting places were posted in 
the most conspicuous places throughout the city 
and the little boy who wrote on one of these 
posters “big guns only” may have given clear 
expression to the prevailing view. At any rate 
the attention and favors shown by the inhabitants 
of Winnipeg to the members of the association 
might imply such a view and the arrangements 
for the comfort of the members left nothing to be 
desired. 

The next annual meeting of the association will 
be held in Sheffield, England, from August 31 to 
September 7, 1910, under the presidency of Rev. 
T. G. Bonney, D.Se., LL.D., F.R.S., emeritus pro- 
fessor of geology, University College, London. 
According to the established custom of the asso- 
ciation the presidents and other officers of the 
sections will be appointed by the council about 
Christmas. The general treasurer, Professor John 
Perry, F.R.S., and the general secretaries, Major 
P. A. MacMahon, F.R.S., and Professor W. A. 
Herdman, F.R.S., were reelected at this meeting. 

G. A. MILLER 





